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This report is an inquiry into teacher content knowledge. The study teases out what 
exactly teachers know about Information and Communications Technology, how they 
developed such knowledge and the ways in which they have managed to incorporate 
this knowledge into their teaching and integrate it into the curriculum. In this research 
the Technological Pedagogical Content Knowledge TPACK Framework has been 
used to measure the knowledge and skills acquired through teacher professional 
development practices. The aim was to investigate how teacher knowledge of 
technology integration in the teaching practice is enhanced through a professional 
development programme. This professional development programme was designed 
to make sure that teachers are capacitated with skills to teach content using a variety 
of methodologies and pedagogies. Prior to this study, research had not yet been 
conducted in the Senior Secondary Improvement (SSIP) to ascertain how teacher 
knowledge of technology integration in the classroom is enhanced through a 
professional development programme.  
A questionnaire designed in Google Forms, was used to gather data for this study. A 
total of 425 teachers were targeted to form part of the study. The population consisted 
of Grade 12 teachers drawn from Performing Schools in Gauteng i.e. these schools 
had achieved an 80% National Senior Certificate pass rate in 2018. The data from the 
research will be coded in the Statistical Package for Social Science (SPSS), to be 
analysed and interpreted in descriptive study, in mean, mode, median and standard 
deviation. In order to be successful, the integration of ICT needs to form part of the 
curriculum and lesson planning process so that it overarches into teachers’ content 
and pedagogical knowledge. Unless teachers have insufficient Technological 
Knowledge (TK) they are unable to properly integrate ICT into TCK and Technological 
Pedagogical Knowledge (TPK). This in turn has a huge impact upon the practice of 
teaching and learning. The TPACK framework forms an integral part of teacher 
knowledge for classroom practice and integration.  
The study finds that the teachers have benefitted significantly from the capacity 
building programme. Teachers gained knowledge in content, skills and different 
methods to relate to classroom practice. Teachers scored low on technology 
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knowledge integration which needs further development. Further training is on 
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The usage of Information and Communications Technology (ICT) in education is 
advancing extremely rapidly. This advancement has resulted in a crucial need for 
teachers to be inducted into the process of better preparing learners for the 21st 
Century.  In spite of this need, technology integration in high schools remains an 
ongoing challenge. In this context, ICT professional learning programmes for teachers 
need to be developed to enable classroom practice to be significantly improved. 
The research is focussed on teachers’ understanding of ICT integration which centres 
on the questions: 
 1. What teachers know, and 
2. How such knowledge is developed and extended by means of continuous 
professional development programmes.   
The Secondary School Improvement Plan (SSIP) B training study focusses on 
gathering information on teacher competencies in relation to the Technological 
Pedagogical Content Knowledge (TPACK) framework.  According to Setlhako (2016), 
the Secondary School Improvement Programme (SSIP) was initiated in 2002 by the 
Department of Education in support of schools whose performances were below 80%, 
in the National Senior Certificate (NSC) examination. The Gauteng Department of 
Education (GDE) has outlined the SSIP as an intervention strategy for improved 
learner performance. It was endorsed by the Member of the Executive Committee 
(MEC) of Education in Gauteng, Ms Barbara Creecy, as noted in her 2013 annual 
report of the Department of Education in the Gauteng Legislature speech; “The SSIP 
is symbolic of the Gauteng Department of Education’s determination to lift the quality 
of education in schools and to see improved levels of achievement, particularly in 
those schools which have struggled to consistently achieve the benchmarks we have 
set for the province.”  This included support for subjects which were performing above 
the set benchmark, namely English First additional Language (FAL), Consumer 




The following background sheds some more light on the different aspects of the SSIP 
programme. The SSIP consists of A, B and C (Section 58B schools) programmes. 
These development programmes has ensured that teachers were capacitated over 
the past years to support and develop teachers with content knowledge, skills and 
technology and ways in which these can be transferred into the classroom, (Matthew 
Goniwe School of Leadership and Governance (MGSLG) 2020).  
The grade 12 subject teachers were trained in identified areas of weaknesses as 
assessed by the moderators and analytical reports, with an element of ICT integration. 
A team of provincial coordinators, subject advisors and high - performing teachers 
were responsible for designing material and its implementation. In terms of the SSIP, 
five subjects (English First Additional Language, Consumer Studies, Hospitality 
Studies, History and Tourism) were selected as having been informed by the 
diagnostic and moderators’ reports of Performing Schools to improve learner 
attainment as per Government Policy, South African Government (2013). The 
research focussed on these five performing subjects, in the SSIP B programme. The 
aim of the SSIP is to not only mediate difficult content, but also to share best practice 
in pedagogy, assessment, ICT integration, exam preparation skills as well as to  
strengthen collaboration in the groups. The teachers were trained in topics that were 
highlighted in the Term Three reports by subject advisors and provincial coordinators, 
who headed the subjects. 
SSIP A Programme is a project that takes a residential format in terms one, two and 
three of the schooling calendar. It is undertaken annually to address the training and 
development of 10 Gateway Subject teachers who are identified as under-performing 
in relation to the annual NSC results. The residential training of the SSIP A programme 
for teachers takes place over a weekend. The moderators’ reports are analysed and 
topics in which learners didn’t perform well are identified and serve as the basis for 
training.  These include Content, Pedagogy, Assessment and full ICT Integration 
(CoPAF) of the identified subject needs, (MGSLG 2020). 
According to MGSLG (2020), the SSIP A programme is implemented in partnership 
with District Curriculum units who take responsibility for identifying and selecting 
teachers with critical needs in their subjects. Curriculum development is done through 
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the use of subject specialists to address the identified needs. In the last four years the 
SSIP Programme has evolved to the point where successful and effective teachers 
working in Township schools are now used to facilitate the training and to share their 
best practices with other teachers.  
The SSIP A content is developed by senior education specialists and district subject 
advisors in their role as subject specialists.  Facilitators   appointed to train teachers 
are either subject advisors or good performing teachers in their subjects, (MGSLG 
2020). 
The SSIP C programme targets the underperforming schools in section 58b of the 
South African Schools’ Act (MGSLG 2020). These schools receive a holistic 
intervention approach, which includes, on-class support, curriculum development, 
examination drill and practices, revision and instructional rounds. This support and 
capacity building for teachers is done in collaboration with psychosocial support and 
leadership as some schools have to leverage their leadership to be able to improve. 
This programme is done according to the needs of the school and the ‘one size fits all’ 
approach, does not feature in this programme, (MGSLG 2020). The needs of each 
school is identified and an intervention plan is secured accordingly to support these 
schools. The next section will focus on the legislative frameworks that guide teacher 
professional development programmes. 
To keep abreast with teacher professional development, the South African Council for 
Educators (SACE), was established in 2002, to develop guidelines and standards for 
teachers. The role of SACE is to professionalise the teaching fraternity. This body also 
ensures the registration of teachers and endorses professional development 
programmes, (Kimathi and Rusznyak 2018). 
In line with the SACE guiding principles, for life-long learning, and keeping abreast 
with new technologies, the following professional capacity building initiatives and 
growth competencies as outlined by the Professional Development Framework for 
Digital Learning by the Department of Basic Education and Training (2019) are to:  
 Continuously reflect on the problems for digital learning and teaching practice, 
 Be reflective about challenging current digital learning and teaching practice, 
 Take into consideration the role of the teacher learner and digital tools during 
the learning process, 
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 Collaborate in professional learning communities (PLC’s), 
 Choose the appropriate digital tools for the curriculum and pedagogy practices, 
 Create learners’ understanding of how they fit into the global world and how 
they can use appropriate digital tools to communicate, 
 Ensure transformative learning through new digital tools and resources,  
 Plan for digital learning and implementation in the classroom, 
 Ensure peer learning and collaboration, 
 Integrate the technological skills that learners acquired with curriculum based 
learning, and  
 Carry the vision of ICT implementation and strategy at National, District and 
school levels. 
 
Teacher professional development programmes are critical for teachers as they 
support, motivate and improve their teaching practices.  The Integrated Strategic 
Planning Framework for Teacher Education and Development in South Africa 2011–
2025 (DBE and DHET 2011), presents a strategy to improve the standard of the 
education system. Besides the Integrated Framework for Teacher Education and 
Development, other policies and guidelines support teacher development initiatives, 
such as; 
 The White Paper on e-Education, (Department of Education 2004) which 
defines the fundamentals of transformed learning and teaching through 
Information and Communication Technologies (ICT),  
 Guidelines for Teacher Training and Professional Development in ICT (2007) 
which shares these for teacher professional development in ICT, and 
 Teacher competencies within a developmental framework, according to 
(Department of Basic Education 2019).  
 These guiding documents and legislation ensure that teachers are developed and 
supported. 
The Department of Basic Education (DBE) (2019), states that professional 
development plays a crucial role in how digital tools and resources can be used to 
support and improve the many subjects for classroom practice. The implementation of 
the Professional Development Framework will reflect if teachers accept and implement 
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a wide range of pedagogies leading to an increase in the use of digital tools and 
resources to support teaching and learning.  
 The DBE Action Plan to 2019: “Towards the Realisation of Schooling’’, has identified 
a number of goals which are designed to improve key subjects, Department of Basic 
Education (2019). This addresses Goal 16, which highlights the following: ‘’Improve 
the professionalism, teaching skills, subject knowledge and computer literacy of 
teachers throughout their entire careers. Create a stronger enabling framework for 
teacher-initiated professional development activities, in particular, professional 
learning communities”, Department of Basic Education (2019).  The SSIP B 
programme aims to achieve the above-mentioned goals by enhancing teachers’ 
subject knowledge and ICT integration in their teaching and learning practices. 
 
1.1 Research Problem 
 
Studies of teacher knowledge and practices of technology integration in subject 
teaching have focused on various school subjects, such as Physics (Srisawadi 2012), 
Mathematics (Young et al. 2019) and Languages (Fathis & Yousefifard 2019). 
Research has explored many of the dimensions of teacher knowledge, including 
technology, subject and pedagogical content knowledge. The TPACK conceptual 
framework is valuable for the understanding of how teacher knowledge can be 
extended to support classroom practices, (Redmond and Lock 2019) and (Mwangi 
and Khatete 2017).   
The contextual problems experienced by teachers can be described as follows: 
Literature emphasises the problems related to ICT integration, as cited by, (Mwangi 
and Khatete 2017) that:  
 Development programmes mainly focus on technical problems and do not 
incorporate pedagogical issues in the utilisation of technology.  
 Development further does not support the adoption of new technologies in the 
classroom, and  
 Teachers lack practices of implementing ICT into the curriculum.   
 
Tiba (2018), agrees in Chanlin et al. (2006), that teachers are concerned about solving 
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technical problems. They exhibit a lack of confidence and an unwillingness to integrate 
technology in the classroom. Technical problems create disruptions in class such as 
time wastage and learners becoming unruly. (Bingimlas 2009), in (Tiba 2018) supports 
the idea of teachers having technical assistants, to not only offer support and to 
troubleshoot problems, but also to train them on how to solve problems. 
Ndlovu (2015), further contends that teachers in the Gauteng Province do not have 
the understanding, knowledge and skills to integrate ICTs into practice, as cited in 
(PanAf project 2008 – 2012). This duty is usually transferred to trainers who then only 
trains teachers on basic technology skills. The implementation of ICT becomes the 
responsibility of a teacher who is creative and innovative to effect ICT integration into 
the subject they teach.  
In this context, current challenges include access to professional development 
programmes. Teachers are trained on a ‘one size fits all’ approach, without taking into 
consideration that pedagogy and ICT approaches also need to be integrated, (Nkula 
and Krauss 2018) and (Dlamini and Mbatha 2018).  Research further indicates that 
although some teachers are proficient in ICT, they opt not to integrate it. Also, 
professional development activities usually offer basic computer training to teachers 
after which they are required to fully implement ICT into the classroom. We find that 
the professional development practices for ICT do not relate to teaching and learning. 
ICT is trained in isolation and the curriculum is not taken into consideration. This 
makes it difficult for teachers to apply different technologies into their subjects, (Nkula 
and Krauss 2018) and (Dlamini and Mbatha 2018). Lastly, research points to the fact 
that very few studies, discuss the impact that ICT professional development has on 
learner performance. 
Research on this topic further revealed that with the ever - rapidly changing of new 
technologies, it has become increasingly necessary for teachers to embrace these in 
preparation for effective classroom practice. Nonetheless, the challenge exists within 
the integration of educational transformation as cited by Bos (2011); Kinchin (2012), 
in O’Brien (2015). Besides the problem of integrating ICT into classroom practice, 
research points to the fact that to be a quality teacher, they need to be specialists in 
the knowledge of and different methods of teaching, which is referred to by (Shulman 
1986), in (De Clerq and Shalem 2014), as subject matter knowledge. Research in De 
Clerq and Shalem, (2014), reveals that teachers continue to present weak subject 
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matter knowledge. This problem is exacerbated in contexts where ICT becomes 
available and although teachers are encouraged to make use of ICT to improve the 
content knowledge of their subject, they are reluctant to. This is highlighted in 
Padayachee (2017), who posits that even though schools are equipped with 
computers and internet infrastructure, many are merely white elephants, as cited in 
(Mereku & Mereku 2015), in (Padayachee 2015). The result of this is that teachers are 
not adequately prepared to integrate technology into their practice.  Studies in Nkula 
& Krauss (2014); Padayachee (2016), in Padayachee (2017), confirms that teachers 
do use digital tools such as tablets, interactive whiteboards, search engines, 
PowerPoint, spreadsheets, videos and other related tools to enhance learning. At the 
same time, a deeper understanding needs to be gained on how using technology can 
be integrated into pedagogy and content knowledge, (Padayachee 2017).  
 Implementation of ICT integration has been emphasised in Tiba (2018). In her 
research conducted in the Western Cape, she suggests that despite great investments 
which have made by the Department of Education, teachers are still hesitant to 
implement technology in their curriculum delivery. Tiba (2018), continues that research 
reflects that higher education institutions and studies done in Malaysia reveals the 
same results, that is, that teachers do not use technology to enhance curriculum 
delivery even though it is available. They rather opt to use it for administrative 
purposes, such as writing letters and reports in Word or using Excel to input learner 
assessment scores, as cited in  Ndibalema (2014); Bozdoğan & Ȍzen (2014); Chigona, 
(2017).  
Heitink et al. (2017), contends that teachers make decisions based on their ICT 
knowledge, which digital tools to use in their subjects in addition to their views in 
education, cited in Brown (2009), Voogt et al. (2016).  This tacit knowledge influences 
their teaching and is supported by Heitink et al. (2017). 
Teachers also use professional reasoning to make choices about the pedagogical 
strategies they endorse in practice.  Heitink et al. (2017), states, that teachers use 
professional reasoning when selecting ICT for classroom practice. Similarly, this is the 
type of reasoning which education departments’ use when creating novice teachers’ 
and in-service professional development programmes, to acquire technological 
pedagogical knowledge (TPK).  
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This study will provide useful insights into whether TPK use is effective or not and will 
also detect knowledge gaps and misunderstandings. Heitlink et al. (2017), states that 
to achieve higher order TPACK skills, teachers have to assess their performance on 
the use of ICT, as cited in (Yeh et al. 2017). This means that teachers need to think 
which ICT is most suitable to inform their classroom practice, which in turn will enhance 
TPACK. Teachers thus have to make use of their TPK to decide which pedagogical 
strategies they wish to employ. This knowledge and thinking that teachers use to 
select ICT to inform their practice is based on the professional engagements they 
received in formal programmes. Furthermore, in Heitlink et al. (2017), teachers’ 
discernment also impacts the selection of ICT tools, such as infrastructure, time, 
curriculum, requirements and the learners’ background. 
 
1.2 Anticipated benefits of the Research 
 
This study will not only assist policy makers and politicians to understand the strengths 
and weaknesses of the SSIP project, but will also assist the implementers of the 
programme to plan teacher programmes which  allow for implementation of technology 
into their teaching and learning. 
 
1.3 Aim of the Research  
 
This study focusses on teachers’ knowledge of technology implementation in the 
classroom practice.  The intention is also to document the extent to which teachers 
are sufficiently equipped with digital tools and ICT skills, to assist them in their teaching 
practices. With this in mind, the Technological Pedagogical Content Knowledge 
(TPACK) framework, a concept which is widely used by researchers, practitioners and 
policy makers, is relevant for the description of and deliberation on the different types 
of knowledge which is necessary for the implementation of ICT integration in the 
classroom. 
The TPACK framework is a result of Shulman (1986) PCK framework which was 
based on the relationship between Content Knowledge (CK) and (PK), Mishra & 
Koehler (2006) and Nkula & Krauss (2014) and Khan (2014). It examines the different 
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elements of knowledge. Mishra & Koehler (2006), built on this theory, to include 
Technology Knowledge (TK). The TPACK framework is used to understand teacher 
knowledge for effective integration in understanding the relationship between the 
different components between PK and CK. The TPACK framework defines the 
different knowledge elements required for technology integration as:  
 Content Knowledge (knowledge of subject matter),  
 Pedagogical Knowledge (knowledge of learning styles, classroom 
management, planning, presentation and assessment) and  
 Technological Knowledge (knowledge about technology, software and 
resources).  
To gain an understanding of the different elements and how they are aligned in 
practice will be elaborated in Chapter 2.  
 
1.4 Research Question 
 
This study seeks to establish an understanding of ICT integration by teachers into their 
teaching and learning.  Furthermore it will examine to what extent professional learning 
programmes help teachers improve their subject content knowledge and in particular, 
their knowledge of ICT and its subsequent integration into classroom practice. What 
is involved in the development of teacher knowledge of ICT integration in the 




The research objective focuses on the following core notions:   
Objective 1 




To identify the benefits of professional development training for the enhancement of 






To identify knowledge development needs for the continued improvement of 
knowledge for ICT integration practices. 
 
1.6 Theoretical perspectives 
 
This is a study of teachers’ knowledge of ICT integration in classroom practice.  The 
intention is also to document to what extent professional development programmes 
equip high school teachers to integrate technology in their subjects. The study will 
clarify the benefits for learning and motivate the need for continued in-service 
programmes. To fulfil this purpose, the study draws on current relevant theoretical 
perspectives, which include the TPACK framework, to outline the various types of 
knowledge which are essential for ICT integration. 
Within the digital era that we find ourselves, the importance of ICT integration into the 
teachers’ classroom practice has become more apparent as we cannot live without 
technology. The TPACK framework from Mishra and Koehler was built from Shulman’s 
(1986) PCK. The framework elaborated on teachers’ knowledge, to implement ICT 
into their teaching and learning and for enhancing learning, Voogt and McKenney 
(2019). The TPACK framework is made up of the following three main categories, 
according to Janssen et al. (2019), content knowledge (CK), pedagogical knowledge 
(PK) and technological knowledge (TK). Content Knowledge (CK) refers to the subject 
and the content which need to be taught in the curriculum. Pedagogical Knowledge 
describes a teachers' knowledge of the aims and purpose of education through 
understanding of learning styles, classroom management, planning, presentation and 
assessment, Janssen et al. (2019). Technological knowledge refers to the different 
types of digital tools that the teacher will use to deliver content, Janssen et al. (2019).  
Teachers are guided by technology which is suitable for ICT integration when planning 
their lesson plans, sourcing different resources for ICT and taking into account their 
usefulness, cited in, Voogt et al. (2013), in Voogt and McKenney (2019). Teachers 
need to distinguish between and understand the uses of the different digital tools which 




The three main categories of knowledge further join to create four more categories of 
knowledge required by teachers for the implementation of ICT:  TCK, refers to how 
teachers’ TK support their pedagogical practices. Nkula & Krauss (2014), explain how 
learners benefit from ICT integration, because this makes concepts found in their 
various subjects clearer. TPK refers to the different methods in which technology can 
be taught, Nkula & Krauss (2014) and Khan (2014).   
Consideration needs to be given to selecting the correct types of technologies, as they 
may not all be fit for purpose within the subject content, as cited in Koehler and Mishra 
(2009); Graham, (2011), in Nkula & Krauss (2014) and Khan (2014). Technological 
Pedagogical Content Knowledge (TPCK) is characterised by the different features that 
is essential for teachers implementing ICT into their subjects. These elements of 
knowledge are interconnected and do not function alone, Nkula & Krauss (2014) and 
Khan (2014).  It is therefore imperative in Nkula & Krauss (2014) and Khan (2014), 
that teachers are developed in aspects of technological and pedagogical skills to 
integrate ICT into their subjects. Furthermore, it is highlighted in Becta (2004) and 
Balanskat et al. (2006), in Nkula & Krauss (2014) that teachers are mainly trained on 
ICT skills rather than in technology integration for classroom practice. The following 
characteristics of the TPACK framework which are vital for ICT implementation, is 
emphasised by, Nkula & Krauss (2014): 
 Providing teachers with the necessary skills to integrate ICT into their subjects, 
 Minimising all the barriers that might affect the implementation of ICT, 
 Supporting the teachers’ pedagogical views for the efficient integration of ICT, 
and 
 Taking into account the context when integrating ICT into the learning 
ecosystem. 
 
Thus the TPACK framework is most suitable to implement ICT effectively and 
efficiently into teaching and learning as it’s a conceptual framework that teachers are 
able to understand when studying the different types of knowledge which is the 
clearest for ICT integration. 
Besides the TPACK framework, the study will also reflect on the different types of 
knowledge a teacher has to acquire, according to the UNESCO Competency 
Framework. The United Nations Educational, Scientific and Cultural Organisation 
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UNESCO ICT Competency Framework (2018), defines the professional pathways for 
teachers acquiring different levels of technological knowledge to implement in the 
classroom. The aims of the framework are for the teachers to be technologically 
literate, to encourage them and to deepen knowledge and lastly to become knowledge 
creators, UNESCO ICT Competency Framework (2018). 
This UNESCO ICT Competency Framework, is made up of eighteen competencies 
which divide a learning system into 6 key aspects, namely:  
 Understanding ICT in Education (Policy),  
 Curriculum and Assessment, 
  Pedagogy, Application of digital skills (ICT),  
 Application of digital skills 
 Organization and Administration and  
 Teacher Professional Learning.  
The aim of the model is to ensure that teachers increase their knowledge levels 
between the different levels of ICT, UNESCO ICT Competency Framework (2018). 
 
1.7 Research Methodology 
 
1.7.1 Research process 
 
Research methods can be defined as the approaches or procedures used to gather 
data to uncover an understanding of the research being conducted, University of 
Newcastle (2020). The research method is planned to be a quantitative approach 
involving the entire population of 425 teachers. This method was selected to gather 
numerical data, which will be statistically analysed. This type of data will ensure for 
analysis, trends, patterns and averages to make predictions, University of Newcastle 
(2020) and Bhandari (2020). Before the data is analysed it will be coded into numbers, 
for further analysis in Statistical Package for Social Science (SPSS). The data for this 
study will be collected through a questionnaire, which is designed in Google Forms. 
The questionnaire is designed using the Likert scale which quantifies the thoughts and 
feelings of the teachers, as numerical data.   This cost- effective method enables the 
researcher to access the entire population without limitations of time and place, 
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especially as in this case the teachers are situated far and wide throughout Gauteng, 
McCombs (2020). Data is easy to process and analyse using a questionnaire.  
My research question aims to provide an understanding of the development of teacher 
knowledge of ICT integration in the secondary school classroom and how it is 
enhanced through a professional development programme.  
 
1.7.2 Research instruments  
 
The main instrument is a TPACK questionnaire survey, based on a questionnaire 
designed by Schmidt et al. (2009), who researched Pre-service teachers’ knowledge 
on training and digital tools in different subjects.  This same group of teachers were 
then used in a continuation study, to determine the impact of TPACK development on 
their teaching and learning practices. Studies were also conducted on in-service 
teachers to probe their beliefs about teaching and ICT integration in the classroom, 
(Schmidt et al. 2009). According to their research, this instrument can be used and 
changed to fit the different purposes of research programmes for teachers.  It was as 
a result of these aforesaid qualities that the TPACK framework was selected for this 
study. 
The questionnaire that will be used includes biographical detail and items derived from 
the TPACK framework, which are: Content Knowledge, Pedagogical Knowledge, 
Technological Knowledge, Pedagogical Content Knowledge, Technological Content 
Knowledge, Technological Pedagogical Knowledge, and Technological Pedagogical 
Content Knowledge.  The statements in the questionnaire are based on a 5-point Likert 
scale, which includes, Strongly Disagree, Disagree, Agree, Strongly Agree and Not 
Applicable. 
 
1.7.3 Benefit of the study 
 
This study would be beneficial to Districts, Head Office and Provincial Education 
Departments in their roll out of ICT integration. These institutions would be more aware 
that digital tools cannot be rolled out as standalones but need to be integrated within 
the curriculum and pedagogies that teachers would select. At present, this is an 
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oversight in the roll out of ICT programmes in that teachers to not receive the 
necessary support as has been outlined. 
 
1.7.4 Research process 
 
The entire population of teachers who attended this capacity building training will be 
involved in the study, which spanned across the fifteen districts in Gauteng. The 
teachers were accommodated at the Birchwood Conference Centre, over a 4-day 
period, during the June holiday of 2019. They received training on content, skills, and 
methodologies in teaching their subject and ICT, in preparation for the start of the new 
term.  
Datasets were compiled from this developmental programme which resides with the 
Research unit who collects and reports on data.  The request will be made to this unit 
to access the data for all the teachers who attended the development programme.  
The collection of data will more or less be a two-month process during which time e-
mails will be sent out to the chosen teachers. Follow-up will made via phone calls, 
WhatsApp and Multimessage Service messages. 
The questionnaire will be designed in Google Forms which is easy to use and 
accessible for the teachers who will be sent the link from Google forms. This process 
for the teachers to be engaged in this research, is planned for after the tenth day of 
the new school year. 
 Analysis and interpretation of data 
 
The Statistical Package for Social Science (SPSS), software programme will be used 
to analyse and interpret the data. The completed surveys will be downloaded into 
Excel, where it will be coded and prepared to be exported to SPSS. The SPSS 
programme ensures that data be interpreted in mode, median and standard deviation. 
The analysis will also summarise knowledge scores by school, district, gender, access 
to technology and years of experience as a teacher. The analysis focus on strengths 




1.8 Summary for Chapter 1 
 
Chapter 1 Introduction 
This section sketches an outlines the background of ICT and professional 
development contained in this research. Aspects of legislation that govern ICT and 
professional development is highlighted. The research question and objectives is also 
contained in chapter 1. 
 
Chapter 2 Literature review and framework 
The concepts and literature review support the argument to respond to the data in 
context of this research, which highlights knowledge development and its 
implementation in classroom practice. Furthermore the framework is emphasised and 
professional development is elaborated upon. This section outlines the basis of this 
mini dissertation.   
 
Chapter 3 Research design and methods  
The research design and methodology is described and outlined in this chapter. The 
teachers, data sampling, collection and analysis is described.  The chapter content 
concludes with discussion of the ethical issues. 
 
Chapter 4 Presentation of data 
The data will be presented, analysed and interpreted.  
 
Chapter 5 Analysis of findings 
The analysis of findings emanating from chapter four is interpreted and conclusions 








The chapter provides different conceptual viewpoints and analysis on the research. 
The purpose is to explain what teacher knowledge is required for the implementation 
of technology and how this knowledge connects to teaching performance.  
The following questions will be discussed in the literature review:  
 What is teacher knowledge and how is it defined and developed? 
 How is ICT integration integrated in the curricula? 
 What TPACK knowledge is associated with ICT integration in school?  
The chapter also covers theoretical perspectives involved with ICT integration into the 
curriculum and explains how in-service programmes are expected to make a 
difference. An overview is shared on the TPACK framework, which is the main 
framework that guides the study, as well as how the UNESCO ICT framework supports 
teacher knowledge. Literature also addresses an outline of professional development. 
 
2.2 Theoretical Perspectives  
 
2.2.1 What is Teacher knowledge and how is it developed? 
 
There have been numerous studies conducted which show how teachers learn. 
Researchers tend to agree, in Bertram (2011), that teachers learn in diverse ways, 
such as; formal, non-formal, incidental or planned, as cited in Fraser et al. (2007). A 
change in behaviour, skills and attitudes can be observed as a result of this learning. 
Bertram (2011), in Kelly (2006), reasons that teachers thrive in their learning 
ecosystem as well as in professional learning communities (PLCs). Research reflects 
that teachers obtain knowledge and also acquire their skills and proficiencies in 
professional learning communities, Bertram (2011). The most common practice for 
teacher learning is through structured workshops and courses, which is usually a 
general training approach which is structured as a once off piece of training. Criticism 
has been levelled at this type of development as it does not relate to classroom 
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practice, Bertram (2011). Professional development activities for teachers can relate 
to classroom practice, according to Bertram (2011), in Ball and Cohen (1999).  These 
activities are more practice based, allowing for teachers to practice their new learning 
opportunities. Teachers learn best from their peers through observations and where 
they design their own teaching activities for their peers to share critical feedback. This 
is further emphasized in Li et al. (2019), that teachers gain knowledge in their learning 
ecosystem through mentoring and coaching, peer observation and professional 
learning communities. This type of professional development is considered very 
successful, as teachers share best practice to effect change and behaviour.  Li et 
al.(2019), further posits that these professional learning communities, ensure that 
teachers engage in reflective conversations, to gain better viewpoints on teaching and 
learning. Not only do these endeavours open teachers to increased perspectives but 
they also allow them to look at their own needs.  
 
2.2.2 TPACK levels required to show what teacher knowledge is 
associated with ICT integration  
  
In understanding how professional development in the SSIP B programme is rolled 
out with the aim of teacher development in content knowledge and ICT integration 
skills, the TPACK model will be utilised in unpacking the elements. The TPACK model 
was aimed at the required knowledge that teachers need to teach their subjects using 
technology.  Tiba (2018), aptly emphasises that TPACK represents how content and 
pedagogy are combined to understand how problematic content is prepared and 
adapted to suit the learners’ interest. TPACK is a combination of Technological 
Pedagogical Content Knowledge. These components are applied as a guideline for 
the integration of new and innovative technologies into the teaching practice. The 
TPACK model builds on Shulman’s model, PCK, Koehler & Mishra (2006) which 
resulted in the idea for effective integration. Teachers should have content and 
pedagogical knowledge and all training should provide the opportunity for them to 
develop these skills. The constructs of the TPACK model will be unpacked to consider 
the different types of knowledge needed and how teachers could further develop it. 
The TPACK can also assist with the measurement of teacher and facilitator knowledge 
which impacts training and professional development. Lastly, the TPACK framework 
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also explains the types of knowledge needed to successfully integrate technology in 
the classroom. This model is illustrated in figure 1, below, which reflects on all the 
elements of TPACK and their interrelatedness with each other. 
                                   
Figure 1 Technological Pedagogical Content Knowledge (Mishra & Koehler, 2006) 
 
2.2.3 Content Knowledge  
 
Content knowledge (CK) describes a teachers’ knowledge which relates to content or 
information which needs to be imparted to learners. The different subjects need to be 
taught with their own methodology and skills (Harris and Koehler and Mishra and 
Koehler 2006).  The requirement for teachers is to have deep knowledge and 
understanding of their subjects that they teach, which includes the entire development 
based on theories and processes within the subject, (Shulman 1986) and (Harris and 
Koehler 2009).   
2.2.4 Pedagogical Knowledge (knowledge of educating and 
learning) 
 
Mishra and Koehler (2006) and Harris and Koehler (2009) define PK as strategies or 
methods teachers use in their classrooms when teaching specific subject matter. This 
knowledge takes into consideration classroom management skills, lesson planning, 
techniques or methods of teaching, as well as teachers’ understanding of their learners’ 
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academic abilities, and the strategies they use to evaluate learners’ understanding of 
the material taught (Mishra & Koehler 2006). To implement PK, the teacher needs to 
have a solid understanding of theories and how they can be implemented into the 
classroom. In essence teachers need to take into consideration that learners learn at 
different paces with different learning styles, (Mishra & Koehler 2006). 
 
2.2.5 Technological Knowledge (technical skills) 
 
Due to the nature of technology it can be recognised that TK is always evolving, (Harris 
and Koehler 2009). This fact is also highlighted in Tiba (2018), who states that the 
speed of technology in the world is so rapid that it almost becomes dated and invalid, 
as soon as it is implemented. Teachers need to be mindful that the evolution of 
technology tools and resources is forever changing and it is for this reason that they 
need to keep up with the pace of change, (Harris and Koehler 2009). Harris and 
Koehler (2009) and Mishra & Koehler (2006), cites examples that teachers need to 
understand and have knowledge of the different hardware and software for classroom 
integration. 
 
2.2.6 Pedagogical Content Knowledge   
 
According to Shulman (1986), Harris and Koehler (2009) and Mishra & Koehler (2006), 
PCK has to do with the knowledge required by teachers for the selection of different 
pedagogical material and tools for classroom practice. Furthermore, Shulman (1986), 
elaborates that PCK is the foundation of teaching, learning, curriculum, assessment 
and pedagogy.  
 
2.2.7 Technological Pedagogical Knowledge  
 
TPK can be understood by looking at the relationship between technology and 
pedagogy as they relate to all the pedagogical activities when using technology in 
teaching (Cox and Graham 2009).  The teacher need to have knowledge and 
understanding of the pedagogical learning abilities of learners as they have an 
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influence and effect on the motivation on them. Harris and Koehler (2009).  A teacher 
needs to know how to manage interactive videos, e.g. Edpuzzle or Playposit, which 
can monitor if a learner watched the lesson, understood it and completed the quiz.  
 
2.2.8 Technological Content Knowledge and selecting technology 
 
TCK can be understood by looking at the relationship between content and technology 
which has an impact on each other, (Harris and Koehler 2009). Although they work in 
relation to one another, they are often conceptualised separately as developers and 
subject matter experts unfortunately often work apart. Anecdotal evidence suggests 
that designers of applications do not integrate digital tools with pedagogies. For this 
reason teachers find it problematic at times to combine technology and curriculum in 
teaching and learning (Harris and Koehler 2009). Furthermore, technology and 
curriculum are often not compatible with each other, which again impacts upon 
teaching and learning. According to Mishra and Koehler (2006), teachers need to be 
equipped with content knowledge and also have the knowledge of the best suited 
technology. For example, learners in Life Sciences will be able to dissect a frog and 
label the parts, just through drop and drag actions on their screens. 
 
2.2.9 TPACK knowledge implementing technology to support 
classroom practice. 
 
Mishra and Koehler (2008) and Harris and Koehler (2009), highlights that the TPACK 
framework is implicit within the different interrelated elements of knowledge which is 
underpinned by technology; innovative pedagogies that make use of different 
technologies to teach content; knowledge of how technology can assist with difficult 
concepts, making it easy for the learner to understand; awareness of learners’ prior 
understanding and understanding of how information communication and technology 
can enhance and build on existing knowledge. Furthermore teachers need to be 
discerning in their use of technology as it can also be disruptive. Thus TPACK is 
essentially an enabler for teachers to implement ICT in their teaching. The programme 
allows teachers to select suitable hardware and software. Mishra and Koehler (2008) 
and Harris and Koehler (2009). 
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Harris and Koehler (2009), state that the TPACK framework creates different 
prospects for encouraging teacher learning, capacity building programmes and 
integration of information communication and technology. The TPACK permits 
teachers and scholars focus on the different links between technology, content, and 
pedagogy as they interact in teaching and learning, Harris and Koehler (2009).  
TPACK is defined by Niess (2005), in Tiba (2018), as the integration of knowledge of 
subject matter, technological knowledge and knowledge of teaching and learning. It is 
a blend of technology, pedagogical and content knowledge with a focus upon how 
technology can uniquely be made to meet the pedagogical needs of teachers (Koehler 
et al. 2013). Further Angeli and Valanides (2009) determine that many of the views 
about TPACK communicate the principle that effective teaching with technology needs 
a combination of technology, pedagogy and content. This claim is refuted by Shinas 
et al. (2013), who feel it is difficult to agree on a succinct definition of the TPACK 
elements to address the effectiveness of teacher preparation and professional 
development programmes. Why is this so? It is difficult to design instruments in an 
array of contexts, cited in Albion, Jamieson-Proctor, and Finger, (2010) and Graham 
(2011). Furthermore, Shinas et al. (2013), claims that the designed instrument of 
Schmidt et al. (2009) to measure the knowledge of novice teachers’ teaching and 
learning and integration of technology, was the only effective tool to be efficient with 
high internal consistency and reliability. 
Kimathi and Rusznyak (2018), highlight the weakness of the TPACK framework as 
follows:  
 The framework is not very clear on theory as it is adapted from Shulman’s (1987) 
Pedagogical Content Knowledge (PCK) framework;  
 The framework reflects frugality;  
 The framework does not consider, the perspective of teacher beliefs and its 
context;  
 The framework does not share a precise definition as it consists of too many 
elements.  
 
Literature reveals in Cox (2008), cited in Cox and Graham (2009), TCK consists of 
thirteen definitions, TPK has ten definitions and TPACK eighty nine definitions.  The 
argument against TPACK  by  Archambault and Barnett (2010), cited in Ledford (2016), 
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mentions that TPACK delivers a sound organizational structure, however, lacks the 
elements of content pedagogy and technology knowledge that cannot be set apart. 
Nevertheless, it is argued here that this framework is suitable to gauge relevant 
understanding of the skills and knowledge required for ICT integration, Archambault 
and Barnett (2010), cited in Ledford (2016).  
Extending the argument, the TPACK framework of information communication and 
technology integration in the classroom maintains, that designing quality learning 
material is essential for linking the other elements of knowledge, technology, 
pedagogy and content to be successful in the implementation in the classroom. 
Research using the TPACK framework for measuring teacher knowledge has been 
conducted for various target groups and in various school subjects, as reflected in 
figure 1, above. In spite of the negative aspects put forward, the version validated by 
Schmidt et al. (2009) has been evaluated as being relevant and appropriate for this 
study, given the focus on high school and pre- and in-service teachers.  
Figure 1 draws on the full range of teacher knowledge dimensions – technology 
knowledge, content knowledge, pedagogical content knowledge, and these are 
integrated to represent a valid measure of TPACK.  This model thus ensures analysis 
through which professional development programmes can be structured. The model 
thus emphasises the notion what teachers know about effective teaching and how 
their subject and technology must be integrated together for them to successfully 
support learning.  
The TPACK model does not take into account the belief systems of teachers, although, 
it might have an impact on the influence of technology integration, as cited in (Angeli 
& Valanides 2009), in (O’ Brien 2015). In summary, the TPACK framework is 
appropriate to use in this research as it engages the different types of knowledge and 
how ICT is integrated in the practice.  
Combining the elements of TPACK, which is a guiding framework, examining the 
barriers which hamper integration of ICT and teacher self-efficacy are all issues which 
impact upon the outcome of professional teacher development regarding ICT. This 
study will examine whether the professional development done within the TPACK 
framework, addresses the required needs of the teachers in understanding the 
different levels of knowledge that a motivated teacher needs to acquire. In this context, 
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it is also important to have an in-depth understanding of the UNESCO ICT 
Competency Framework.  
 
2.3 UNESCO ICT Competency framework (ICT CFT) 
 
The United Nations Scientific and Cultural Organization (UNESCO 2018), has 
developed a competency framework for teachers. It contains a set of competencies to 
assist teachers with the integration of ICT into their classroom practice, for optimum 
learners ‘performance in knowledge and technology. To ensure that the ICT 
competence framework (ICT CFT) is implemented, requires an influential political 
mandate. Educational policy makers and curriculum developers have the 
responsibility to make certain that teachers are developed in the ICT CFT. The ICT 
CFT outlines how teachers’ continuous professional development can be implemented 
in diverse environments, UNESCO (2018). An outline of the ICT CFT looks at the 
similarities between TPACK and ICT CFT frameworks to discover the similarities 
regarding teacher knowledge requirements of ICT. 
In accordance with the Global perspective, South Africa needs to be aligned with 
international policy. The UNESCO ICT Competency Framework, UNESCO (2018), 
clearly outlines that teacher professional learning is imperative in improving the 
classroom practice, which calls for new technology to be integrated in teaching and 
learning to motivate for ICT literacy, and the creation and deepening of knowledge. 
The UNESCO ICT-CFT framework supports its teacher development model for ICT 
integration which is made up of eighteen proficiencies which are structured to the six 
key aspects of a learning system related to Understanding ICT in Education (Policy), 
Curriculum and Assessment, Pedagogy, Application of digital skills (ICT), 
Organization and Administration and Teacher Professional Learning, (UNESCO 2018).  
The relationship between the different learning and phased approach elements of 
technology literacy, knowledge deepening and knowledge creation is outlined below 
in figure 2. Each element in the figure represents a linked space for building teachers’ 
ICT competencies (UNESCO 2018) there need to be movement between and across 




Figure 2 UNESCO, Information Communication and Technology Competency Framework, (UNESCO 2018) 
 
The following levels of knowledge are described above, in figure 2: Knowledge 
Acquisition, Knowledge Deepening and Knowledge Creation. The teacher needs to 
ensure for inclusivity at all levels, taking into consideration learners’ different abilities, 
background, gender, age, socio-cultural and linguistic abilities to be competent 
learners in ICT and active citizens in society, UNESCO (2018). Below are highlighted 
items which overlap with the TPACK framework in understanding the levels of 
knowledge acquisition. 
2.3.1 Knowledge Acquisition 
 
According to the UNESCO framework (UNESCO 2018), during knowledge acquisition, 
the teacher has the basic digital literacy understanding to select digital applications 
and software to complement the curriculum, assessment approaches, teaching 
methods and skills in their practice. This level also requires the teacher to self-manage 
their own professional learning and be able to manage classroom data effectively. 
 
2.3.2  Knowledge Deepening 
 
At this level the teacher is required to be more fluid in digital literacy and ensure that 
ICT supports authentic learning, which is linked to the curriculum. For learners to 
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become critical thinkers they are motivated to participate in problem solving and 
project based learning.  According to, UNESCO (2018) to accomplish this, the teacher 
assists learners to become critical thinkers and to be creative in their approaches in 
solving everyday questions and problems. The teacher is required to know and 
understand policies and social issues to design the course material accordingly. The 
teacher is thus required to have a deep understanding of the curriculum to adopt the 
best suited assessment strategies, (UNESCO 2018).  
 
2.3.3  Knowledge Creation 
 
At this level the aim is to support and engage teachers to derive great advantage from 
knowledge creation, innovation and to be lifelong learners. The activities that teachers 
design must encompass learning in and outside school so that learners become active 
citizens, (UNESCO 2018). The main aim at this level is to ensure that new knowledge 
is created that will support 21st century skills for example, communication, teamwork, 
problem solving and creativity. In the support of knowledge creation, a wide range of 
digital devices, networks and electronic environments can be used at anytime and 
anywhere. Teachers are seen to be knowledge creators, having the capability to 
design their own learning resources for their classroom practice to support creative 
and innovative learners. Also at this level, teachers carve out their own learning 
pathway and examine which is the most suitable for them. This learning pathway forms 
part of their professional development, which is enhanced by ICT, (UNESCO 2018). 
 
2.3.4 Understanding ICT in Education Policy 
 
At the basic level of knowledge acquisition, teachers are trained in policies and how 
these are aligned to education priorities. Teachers inspire learners to become active 
citizens so that they are better able to become valuable citizens. At the level of 
Knowledge Deepening, teachers need to grasp and interrogate the relevance of 





2.3.5 Curriculum and Assessment 
 
Teachers are required to understand how ICT supports curriculum and assessment.  
In general, with regard to knowledge acquisition, teachers have an understanding of 
its positive effects on teaching the curriculum and assessment practice. When it comes 
to knowledge deepening, it is suggested that teachers apply the prerequisite tools.  
Lastly, in knowledge creation teachers need to understand the curriculum within a 
knowledge society and to plan for assessments strategies whereby progress can be 
evaluated, (UNESCO 2018). 
 
2.3.6 Pedagogy Practices 
 
Teachers are motivated to develop and enhance their ICT skills which will assist them 
in the teaching practice to use different skills and methods in implementing technology. 
At knowledge acquisition level, the use of ICT is implemented into traditional teaching 
methods. The other levels ensure that the teacher understands how problem based 
learning can be integrated using ICT, (UNESCO 2018). 
 
2.3.7 Application of Digital Skills 
 
The fundamentals of Knowledge Acquisition level are that teachers have to have the 
fundamental understanding and knowledge of ICT. It is also a requisite for teachers to 
have the knowledge of a wide range of digital tools. The bottom line is, that unless 
teachers have a good knowledge of and understanding of how digital tools work, they 
will continue to underperform, (UNESCO 2018). 
 
2.3.8 Teacher Professional Learning 
 
Teacher Professional learning refers to the path that teachers carve for themselves to 
enrich their own lifelong professional development, (UNESCO 2018). Teachers not 
only find out about the various digital tools, according to UNESCO (2018),  that are 
available for classroom practice, but they also form professional learning communities 
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or networks to further enhance their professional growth as well as to provide support 
for their colleagues through a mentor relationship. 
 
2.3.9 Designing Teacher Professional Development Courses 
 
UNESCO (2018), reports that a study was conducted in 2016 which discovered that 
ICT CFT was mainly being utilised for the design of development courses for teachers. 
The main aim of the courses was to determine the proficiencies identified in the ICT 
CFT. Many countries, under the Education Ministries, have used the findings of the 
report to design their professional development programmes. The report further states 
that by using the ICT CFT, many developing countries have now managed through 
collaboration with their Higher Education Institutions and Education Departments, to 
move away from being solely paper based to making use of digital capabilities.  
 
2.3.10 Reflections on the ICT CFT and the TPACK Framework  
 
The ICT CFT framework provides an insight into the needs of what teachers need to 
know and the implementation of technology at a number of levels of pedagogy and 
may include: 
 Delivering effective curriculum management 
 Exhibiting thorough knowledge of the subject content  
 Displaying an ability to plan and design lessons  
 Devising assessments  
 Being able to formulate an appropriate technology delivery mode, Hooker 
(2017). 
 
The ICT CFT also outlines the skills and knowledge that a teacher need to acquire for 
technology improvement which will evolve to knowledge deepening and creation. The 
ICT CFT is not subject or content specific which makes it a suitable framework with 
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which to understand the competency levels amongst teachers who teach different 
subjects and grades.  
The ICT CFT, is also informed by the following constructs; Application of Digital skills, 
which is cognisant of the selection of suitable digital tools for the learning process, and 
Organization and Administration, which show how the digital tools at school level are 
secured.  
One of the criticisms levelled against the ICT CFT, cited in Voogt and Roblin (2010), 
in Hooker (2017), is that in their studies they found that prominence is given to 
teachers’ pedagogical and technical knowledge. Another criticism is that teachers do 
not consider identifying and remediating learners learning styles or previous 
knowledge. Hooker (2017), also highlights that the ICT CFT, places emphasis on 
phased methods. Hooker (2017), elaborates, that there is a need in research to identify 
the problems of new frameworks which are utilized in practice. In addition to this, 
teachers need to take care of their own capacity-building programmes related to 
classroom practice. Voogt and Roblin (2012), in Hooker (2017), state that the ICT CFT, 
is one of the few frameworks which supports teacher professional development. 
In view of the ICT CFT and the TPACK framework there are similarities concerning 
the knowledge necessities which are required for a teacher to integrate into ICT. 
 
2.4 Teacher knowledge development  
 
The teacher as a life-long learner needs to distinguish between propositional 
knowledge and conceptual knowledge. Both types of knowledge are acquired in a 
formal structured development process, which is facilitated by a subject matter expert, 
Bertram (2011). An example is given to make it clearer how these two types of 
knowledge can be acquired, Bertram (2011). Let’s look at the following example. A 
grade 12 teacher has to teach a new topic in  Life Sciences, on the Evolution process, 
which she has no knowledge about, is regarded as propositional knowledge because 
the teacher can do online research about the topic, read textbooks or related material, 
as cited in Henze et al. (2009), to gain more knowledge. In the case of the SSIP 
training the teacher can attend the workshop where this content is explained. This 
knowledge thus presumes that the teacher already has the basic concepts, theories 
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and how they are connected to each other, of how life starts, which then ensures that 
this new knowledge fits into the teachers’ frame of reference, Bertram (2011). On the 
other hand, conceptual refers to teachers being able to draw links between 
relationships about knowledge, cited in Mccormick (1997). This is referred to teachers 
having conceptual understanding. Mccormick (1997), describes conceptual 
knowledge as placing the focus on relationships between items, cited in Hiebert and 
Lefevre (1986) and that conceptual knowledge is part of an active process. An 
example is for a teacher who teaches the concept of numbers to learners, then uses 
more difficult examples how addition and subtraction are all related to numbers. This 
knowledge can then be applied to different situations. 
Bertram (2011), iterates the best way to teach this new content, which is PCK, can be 
mediated through formal workshops, where best practice is shared with other teachers. 
They can observe how this content is taught, engaging with different resource 
materials and even interacting with learners to clarify any problematic content. 
Research further emphasizes that teachers’ knowledge is gained the best through 
their working environment, Bertram (2011). This notion is further supported by 
Matthew Goniwe School of Leadership and Governance (2018), that 10% of learning 
comes from formal learning, 20% of learning comes from relationships and interactions 
with others, such as skills transfer through coaching, mentoring, and other knowledge 
sharing initiatives and 70% takes place through the work experience. It must be kept 
in mind that learning by doing is based on challenging work-based assignments 
relevant to the learning. 
Ledford (2016), states that self-efficacy must be acknowledged within the values and 
beliefs of a teacher to ensure that technology forms part of the teaching and learning 
process. Self-efficacy is derived from Bandura’s (1986), in Ledford (2016), which can 
be defined as the belief that one holds about their capabilities to achieve success. 
Additionally, self-efficacy is the belief that teachers hold, how they will apply and 
implement technology within the classroom. Ledford (2016), emphasises that to 
change the fundamental beliefs of a teacher is very difficult, and the type of belief 
which they hold will decide on the technology they will use in their classroom practice, 
cited in Ertmer & Ottenbreit-Leftwich (2010). 
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“Self-efficacy is a strong character trait required by a teacher which can be linked with 
teachers’ pedagogical practices and the quality of teachers’ instruction. This also ties 
in with the self-beliefs of a confident teacher, Kimathi and Rusznyak (2018), to ensure 
a positive learning outcome.” Literature also comments that teachers who are highly 
effective are more committed, motivated and have a greater sense of passion for their 
work. The result of teacher self-efficacy is a reflection of positive learner motivation 
and achievement. Kimathi and Rusznyak (2018), further emphasises that self-efficacy 
has been widely pronounced in National and International assessments of educational 
achievements. Teacher self-efficacy is an important contributory element in the 
teaching and learning practice.  
Teacher self-efficacy is a belief or awareness about the self’s capabilities which 
focuses on a specific area. Bandura (1997), in Abbitt (2011) termed supposed self-
efficacy as “beliefs in one’s capabilities to organize and execute the courses of action 
required to produce given attainments”.  Abbitt (2011) and Choi Yun (2017), explains 
self-efficacy as having a strong desire to successfully achieve an outcome. He further 
elaborates that self-efficacy has an impact of behaviour. Bandura’s Social Cognitive 
theory advocates that teachers’ belief is determined by their personal ability and 
outcome expectancy. Self-efficacy is impacted by previous experience or other factors 
within a certain area, Abbitt (2011) and Choi Yun (2017). Moreover the self-efficacy 
that drives a teacher by implementing ICT in the classroom, is closely linked to the 
technology that they select and utilize for classroom practice. 
 
2.5  ICT integration in school curricula 
 
Teachers make use of technology based on their beliefs as well as their knowledge of 
digital tools, Heitlink, et al. 2017. This knowledge can be described as inherent and 
very subjective. The TPACK framework comes to mind which depicts the different 
types of knowledge a teacher requires to implement ICT effectively into the curriculum. 
The framework highlights TK and should be incorporated into PCK, as cited in (Mishra 
& Koehler 2006). Research reveals in Heitlink et al. (2017), that limited studies on 
teachers’ professional choices about their use of ICT into the curriculum, has been 
done. This research shares meaningful understanding on the professional reasoning 
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of teachers choice on technologies, which further shares best practice to pre-service 
teacher programmes and in-service teacher professional development activities in 
gaining TPK. The only way in which teachers can discern how to make informed 
choices about ICT is through professional development programmes. This implies that 
TPK is tacit, which informs the choices of pedagogical approach and ICT that the 
teacher will employ, Heitlink et al. (2017). The pedagogical approach the teacher 
decides upon is determined by the context of the learning environment, such as ICT 
infrastructure, time, curriculum needs and socio-economic circumstances, as cited in 
Aesaert, van Braak, van Nijlen, & Vanderlinde, (2015) in Heitlink et al. (2017). 
Research also contends in Intel (2014), that pedagogy is almost neglected or 
disregarded in the integration of ICT. The Korean Ministry of Education, which is a top 
performing country, had to relook its policy to integrate curriculum into technology. 
This was after many years of successful integration of ICT into schools. For further 
success the Ministry added support programmes to assist teachers with technology 
integration into the classroom. The Ministry has implemented the TPACK framework 
to support teacher development in the analysis of learning requirements, design and 
development of lesson plans and to establish the different assessment strategies, Intel 
(2014). 
 
2.6 What teacher knowledge of ICT integration is and how in-
service programmes are expected to make a difference. 
Ashe and Bibi (2011), assert that much research has been conducted regarding 
teachers’ knowledge of ICT and how this is implemented in their classroom practice. 
The researchers further contend that the knowledge for ICT integration has become a 
corner stone for the teachers’ knowledge for the 21st century skills. Teachers are 
required to have an understanding of the interrelatedness of digital tools, practices, 
methods and skills in the integration of technology in their subjects. Research 
emphasizes, Ashe and Bibi (2011), in Mishra and Koehler (2006), that teachers need 
to equip themselves with a range of technology knowledge to integrate with the 
different pedagogies in their practice. This will enable teachers to manipulate content 
which is suitable for learners. The role of the teacher has to adapt suitably when 
integrating ICT, to the following: share knowledge and information through the web, 
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be an initiator of robust conversations and discussions and create the space of 
knowledge building, according to Ashe and Bibi (2011), in Gonzalez (2011). 
Intel (2014), reports on research conducted in Macedonia, which provided great insight 
into teacher development in digital literacy and ICT skills, where teachers in the 
secondary and primary school phase received basic training in ICT. Teachers reported 
that their administrative tasks were now much more efficient and effective with a 
quicker turnaround time. This also motivated teachers not to only improve their 
classroom practice, but also in their professional development.  
Learning from best practice how to successfully integrate technology in the classroom, 
the Ministry of Education, in Terengganu (Malaysia), prepared workshops for teachers 
on how to integrate content using technology creatively. This was done as resources 
were limited on how implement technology with efficiency in the classroom, Intel 
(2014). As a result of this programme, the Ministry of Education in Macedonia, decided 
to plan and implement workshops in instructional design and innovative pedagogy, 
cited in Nikoloski & Samardzic Jankova (2013). 
Research has also provided great insights into how technology has changed the 
education landscape in, (Intel 2014), that teachers can plan for online assessments at 
any given time and receive feedback instantaneously. The advantage that teachers 
observed with this rapid feedback was the ability to effect and remedy the learning 
immediately. Teachers are now afforded the opportunity to monitor and support how 
learners engage with their learning, Intel (2014). Countries such as Korea and Bosnia, 
share their positive stories about how the teachers benefitted from online assessments. 
Teachers have included peer assessment, digital portfolios, and clickers to assist and 
support learners in peer assessment. So much benefit is derived from different 
applications that teachers integrate for assessment purposes, which provides for real-
time feedback. In Bosnia teachers observe that learners have less examination stress 
now that assessments are done online. Teachers also mention in Intel (2014), that 
they save so much time on grading assessments, since they moved to online 





2.7 Professional Development (PD) 
 
Darling-Hammond et al. (2017), outlines capacity building as a professional 
development initiative where professional learning is formalised to impact teacher 
knowledge and practice for the improvement of learner outcome. Thus, formal PD 
represents a range of experiences that may result in professional learning.  According 
to Little (1993), cited in DBE (2019), that professional development is an action for 
teachers to improve their teaching practice. Guskey (2002), in DBE (2019) and Dlamini 
and Mbatha (2018), explains that professional development interventions are 
transformative programmes to effect teachers attitudes, beliefs and impact learners 
performance. Accordingly, professional programmes are methods to essentially 
enhance the practice of teaching. Furthermore, Borko (2004), cited in DBE (2019), 
asserts that capacity building helps teachers in increasing their understanding and 
enhance methods for pedagogic practices, which ensures that teachers keep in touch 
with all the latest trends in education. Guskey (2002) in DBE (2019) and Dlamini and 
Mbatha (2018), also claim that professional practices do not always serve the purpose 
that teachers will implement what they have learnt in the classroom. This is as a result 
of a top down approach where teachers are trained according to ‘one size fits all’ 
approach. To overcome this, Guskey (2002), suggests that teachers collaborate with 
each other, to share knowledge by forming professional learning communities for 
technology.  
Furthermore, Ledford (2016), in her studies also emphasises the importance of 
professional learning communities, such as peer collaboration as cited in (Cooley, 
2001; King, 2002; Lawless & Pellegrino, 2007; Matzen & Edmunds, 2007; Orrill, 2001). 
The focus of their conversations should be around the usage and implementation of 
technology into the curriculum. Teachers can use these platforms to not only share 
best practice, but to also share successful stories about technology integration into the 
curriculum. Research has also found in, Inan and Lowther (2010), cited in Ledford 
(2016), that smaller groups are more effective for self-belief which ensures for more 
positive reflections. Smaller peer groups also assists to encourage and motivate peers 
to implement technology in their practice.  
Gomba (2019), describes professional development in Steyn and Van Niekerk (2002) 
and   SADTU Curtis Nkondo Teacher Development Institute (2017) as a wide range 
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of knowledge, skills and attitudes which are essential to develop learners effectively. 
Teachers need to have a sound judgement to select content and suitable resources 
for the design of appropriated assessments to enhance learners’ understanding, 
SADTU Curtis Nkondo Teacher Development Institute (2017). Furthermore, 
professional development can be described as the involvement of teachers in 
development programmes to gather knowledge and skills. The main consideration for 
teacher professional development is to produce quality education, which has an 
impact on the learners’ performance and results (Gomba 2019). Ibid, iterates, that 
capacity building is a continuing process for life-long learning. Teachers thus need to 
stay abreast with the continuous development, globally, so that they are updated with 
the latest trends.  
Pianfetti (2001) in DBE (2019) emphasises that teachers should be capacitated in 
digital literacy. This is to ensure that learners are prepared for the working environment. 
Pianfetti (2001), defines digital literacy as the “ability to learn, comprehend, and 
interact with technology in a meaningful way”. The author further states that the 
integration of technology in practice is sparsely used and the focus is more on 
technological skills. This has an impact on teacher success rate and implementation 
in the classroom.  
Professional development practices on the TPACK model and its components must 
thus be inclusive for technology integration. According to Mishra & Koehler, (2006), in 
Ledford (2016) it is also found that technology is many a time trained separately from 
content and pedagogy.   The task is that professional development activities need to 
be carefully designed, which includes, pedagogy, content and technology as they are 
interdependent on each other. Anecdotal evidence moreover points to this in the 
context of the SSIP B teachers, that ICT content and pedagogy are not aligned.  
For ICT based teaching to be successful it is recommended by BECTA (2004) in DBE 
(2019), that teachers are developed in pedagogical approaches, instead of on the uses 
of ICT tools. To avoid a top down approach, it is cited in Bingimlas (2009), in DBE 
(2019) and   Dlamini and Mbatha (2018), that teachers prioritise their own learning 
needs.  
In her research, Ledford (2016), indicates that through sustainable support teachers 
are capable to confidently implement technology in the classroom practice. Moreover, 
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Forward (2011), in Ledford (2016), emphasises that teachers who are supported, have 
the opportunity to share feedback and reflections based on their experience of practice.  
 
2.8 Summary and implications for the empirical study 
 
In summary this chapter focussed how knowledge is developed by the teachers 
through formal and informal practices. Formal professional workshops are only 
beneficial when teachers are actively and practically engaged in their own learning. 
Further that they are supported in their practice after receiving training. Importantly, 
the impact of ICT integration is notable when teachers form PLCs in their schools and 
with other schools to promote personal growth and share best practice amongst each 
another. Teachers must also understand that they need to have a vast knowledge of 
the different digital tools when integrating ICT into the curriculum. The biggest 
challenge for implementers of ICT is that it cannot be taught as a separate entity but 
through the integration of the curriculum. The TPACK framework has extensively been 
deliberated with all its elements and the different forms of knowledge that are required 
from the teacher to implement in the classroom practice. An analogy has also been 
drawn regarding the different types of knowledge from the UNESCO ICT CFT, for the 
knowledge and levels required by a teacher.  
 
The implications of this chapter for the empirical study investigates the impact of 
professional programmes on high school subjects and whether or not these 
programmes benefit teachers’ ICT integration in their teaching and learning. Thus, 
teachers are required to undertake research on the various types of knowledge during 
professional development activities for classroom integration. It is important to note 
that teacher knowledge evolves through professional development activities, to keep 









Chapter 3  Research Design and Methodology 
3.1 Introduction 
 
Research methods can be best described as approaches or procedures used to gather 
data to uncover an understanding of the research being conducted, University of 
Newcastle (2020). This chapter considers methodological options given the research 
question, and motivates for the choices of methods and design of the research. The 
research design and methodology will be discussed comprehensively, which also 
includes the research paradigm, approach, sampling, population, methods, data 
collection tools and analysis and instrumentation from the designed questionnaire.  
The purpose of the study is of trends and patterns of how teacher knowledge in ICT 
integration is enhanced through a professional development programme. The study is 
planned to be a quantitative evaluative survey of teacher knowledge of ICT integration. 
The TPACK framework which will be used to provide the different elements of 
professional knowledge. The paradigm that is used in this study, follows the post 
positivist view. The questionnaire will be utilized in the study to gather data and report 
on the findings. For this study the entire population of the teachers who were part of 
the developmental training programme will be part of the research to provide insights 
into the study. The questionnaire will enable the researcher to collect primary data, 
which is rich and reliable. Factors which enhance the study’s reliability and credibility 
will also be discussed.   
A brief of the data analysis will be discussed and end with the ethical issues to be 
considered. A number of research frameworks have been designed to provide a 
detailed understanding of research methodology and the step by step procedures that 
need to be followed for a study. For example, the framework for research is adapted 
for this study, (Cresswell 2014), as outlined in figure 3, below. This framework shows 





Figure 3 A framework for research - The interconnection of Worldviews, Design and Research Methods (Creswell, 2014) 
 
3.2 Research Methodology Approaches 
 
The following three research approaches can be followed, quantitative, qualitative and 
mixed-method approach, according to, Creswell (2003), 
In the quantitative approach the researcher uses the post positivist approach to gather 
information, (Creswell 2003). The researcher makes use of a survey on a developed 
instrument to gather statistical data, (Cresswell 2003). 
The researcher uses the constructivist perspectives, in the qualitative approach, to 
gather information on individual experiences, group experiences, in social settings, 
with the aim to develop a theory or pattern. This approach makes use of narratives, 
phenomenologies, ethnographies, grounded theory studies, or case studies, so that 
themes can be developed from the derived data, (Creswell 2003).  
The mixed method, supports the, quantitative and qualitative approaches, to make 
sense of the research problem. The mixed-method approach employs gathering 
numeric data as well as text information, in the form of interviews (Creswell 2003). 
38 
  
3.3  Philosophical Views 
 
Creswell (2014) summarised the worldviews of researchers which guide their 
methodological choices. These are the beliefs or ideas that researchers hold, about 
how they will learn during their research journey (Creswell 2014). These ideas and 
beliefs that researchers hold are also referred to as paradigms (Lincoln, Lynham & 
Guba, 2011) and (Mertens 2010) as cited in (Creswell 2014),  epistemologies and 
ontologies and research methodologies, (Creswell 2014). These categories of beliefs 
or ideas which lead researchers are applicable to quantitative, qualitative or mixed-
method approaches (Creswell 2014). For this study, I selected a quantitative approach 
and a survey design. This survey design will enable me to get data to answer the 
research question. This type of design will ensure that data is easily accessible and 
available. The paradigms of research include positivist, constructivist or social 
constructivist, transformative, and pragmatist (Creswell 2014).  
The positivist is also known as the scientific method, or doing science research. The 
aim of positivist researchers is to study reasons that have an impact on the outcomes, 
Creswell (2014). Bryman (2012), also state that knowledge is obtained through the 
obtaining of facts. In this study, it is in the form of a questionnaire.  Quantitative 
research is grounded on measuring numbers that observes or examines behaviour of 
individuals, Creswell (2014). According to Creswell (2014), it is the standard of validity 
and reliability for quantitative research. Constructivism or social constructivism is an 
approach that is used in qualitative research, Creswell (2014), where constructivists 
create meaning in the world they live in. Their viewpoints are very subjective and they 
rely on viewpoints of participants in the research, Creswell (2014). Transformative 
researchers follow a political agenda where they address oppression at all levels, in 
(Mertens (2010), Creswell (2014). The aim of transformative research is for the 
betterment of lives and to ensure that everyone’s voices are heard, Creswell (2014). 
Pragmatism does not hold a single view of philosophy. They simply select the best fit 
methods to their research, Creswell (2014). Their knowledge claims are more based 
on actions, situations and consequences, Creswell (2014). This type of research 
favours the mixed-method approach, Creswell (2014), so that they select their own 




3.4  Research Design  
 
Consideration of research designs were directed by the research question: What is 
involved in the development of teacher knowledge of ICT integration in the classroom 
and how is it enhanced through a professional development programme? The 
research design is defined as a framework for the collection and analysis of data, 
Bryman (2012).  
This study undertakes a quantitative approach that involves the collection of numerical 
data, which entails a deductive process, in the tradition of positivist research, Bryman 
(2012).  
Creswell (2014), distinguishes between, quantitative, qualitative and mixed 
approaches design, which a researcher can select from. These different approaches 
offer the researcher a particular direction for procedures in research design. 
Quantitative design highlights different types of experiments, which can be used: true 
experiments or quasi-experiments, which establish cause and effect and the next 
design is applied behavioural design, where an experiment is conducted with an 
individual or a group over time, (Creswell 2014). According to Dexin (2018), 
quantitative research methods are employed when the researcher observes events 
and sends out surveys to a large population. The aim of the questionnaire is to collect 
data on the responses of peoples’ thinking, feeling or behaviour, Dexin (2018). The 
advantage of the survey is that it is self-administered, which takes into account time, 
budget and response rate, (Dexin 2018). Furthermore, the researcher makes a 
summary of the collected data and analysis and comes to conclusions. 
This research takes on a quantitative process which entails the gathering of numerical 
data through a standardised questionnaire and then using the statistical approaches 
for descriptive analysis. Numerical data can be counted or articulated numerically. This 
type of research is useful according to Bhatia (2018) and Bryman (2012), as the 
findings can be apportioned to a larger group of the population. In the case of this 
research the entire population was targeted. The type of sampling for this research 
was convenience sampling, as the population was easy to access and available, 
Etikan et al. (2016). The quantitative research has to identify what the research 
problem is, based on teacher knowledge and the implementation of ICT. The study 
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will look at trends and patterns how teacher knowledge in ICT integration is enhanced 
through a professional development programme. 
 
3.5  Addressing research question 
 
Further to this the quantitative process, following Bhatia (2018), has to explore how 
the research question is going to be addressed. In this case the research question: 
What is involved in the development of teacher knowledge of ICT integration in the 
classroom and how is it enhanced through a professional development programme? 
Bhatia (2018), states that the research question responds to research problem. This 
type of research is also dependent on the target group, how data is going to be 
collected, collated and analysed. Furthermore making recommendations and 
conclusions. 
 
3.6  Instrumentation 
 
The instrument that will be used for this study, is a TPACK questionnaire. The 
questionnaire is based on a design by Schmidt et al. (2009), to elicit pre-service 
teachers’ knowledge on training and digital tools in different subjects. These teachers 
were then used in a subsequent study, to determine the impact of TPACK 
development on them. Further studies were conducted on in-service teachers to probe 
their beliefs about teaching and ICT integration, in the classroom, Schmidt et al. (2009). 
According to Schmidt et al. (2009), this instrument has the ability to be changed to fit 
the purpose of research programmes for teachers. I have given a brief outline of how 
the questionnaire was used. I chose the TPACK questionnaire, based on Schmidt et 
al. (2009), for this research study. The questionnaire was redesigned to fit the purpose 
for this study.  
The questionnaire is designed using the Likert scale which quantifies the thoughts and 
feelings of the teachers, as numerical data. This chosen method of employing a 
questionnaire to collect data, is cost effective and will be distributed via email to all the 
teachers. It will enable the researcher to access the entire population without 
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limitations on time and place, especially in this research where the teachers are far 
and wide apart, McCombes (2020).   
The questionnaire includes biographical detail, and elements on Pedagogical 
Knowledge, Technological Knowledge, Content Knowledge, PCK, TPK (Technological 
and Pedagogical Knowledge) and items assessing TPACK. Items are scored on a 5- 
point Likert scale. The Likert scale is used to measure opinions of teachers in a survey, 
(Rahi 2017). Literature states in Rahi (2017), that the main aim of the 5-point Likert 
scale, was to make it easier for teachers and also to speed up the response rate and 
quality. The benefit of the 5-point scale is that it’s easy to comprehend and assists 
teachers to share their views more effectively (Rahi 2017). So in this study the 5 point 
Likert scale is made up of close- end questions which will assist teachers to select the 
most suitable answer based on the scenario of the question. This will also enable the 
researcher to code and export data more easy. The questionnaire will enable the 
respondent to answer the research question: What is involved in the development of 
teacher knowledge of ICT integration in the classroom and how it is enhanced through 
a professional development programme?  
 Permission from the originator to use the questionnaire in the research was granted.  
The questionnaire is divided into two sections. Section 1 of the questionnaire reflects 
the demographics regarding the teachers’ gender, age, subject taught, amount of 
years teaching the subject and qualifications amount of years in education. The 
questionnaire was designed in Google Forms which will generate the results into Excel. 
In Excel the data will be cleaned by removing duplicates, text will be converted to 
numbers. This is the process of coding. The coded data will be exported to SPSS 
where further calculations and analysis will be conducted. From this data, patterns and 
trends will be derived for interpretation into mean, mode, median and standard 
deviation. These patterns and trends will be presented in tables and graphs. 
The analysis of the data will focus on strengths and weaknesses in knowledge by 
school subject. The analysis will also summarise knowledge scores by gender, subject 
taught, number of years teaching the subject and years of experience as a teacher. 
The data will be coded in Excel and exported to SPSS for analysis on mean, mode, 
median and standard deviation. The data will inform us on the years of experience in 
the system and subject that they are teaching. The data will tell us what teachers know 
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and how they are integrating ICT into their subjects. Furthermore, the data will identify 
trends and patterns which will respond to the research question.  
According to, Bhatia (2018), the use of questionnaires are cost effective and not so 
time consuming. Lastly, Bhatia (2018), states that questionnaires can also be used for 
interviews, observations and records. Therefore, I decided to make use of 
questionnaires as they can reach the teachers easily, who are scattered in all corners 
of Gauteng and to save on time and effort.  
 
3.7  Sampling  
 
The purpose of sampling is to generate a representative sample of a bigger group. 
The population is referred to the entire group in a research. Research in (Bhandhari 
2020), refers to an entire group who will be targeted as the entire population. This 
study involves the entire population of 425 teachers who attended the development 
programme at Birchwood in 2019, over a four-day period. The sampling method is 
convenience sampling, which is a nonprobability sampling where the population is 
easily accessible and who were willing to participate, (Etikan et al. 2016). The reason 
for including the entire population is twofold: all the teachers’ information was easily 
accessible and would ensure for rich data that would inform the research.  
 
3.8  Quantitative data collection  
 
Research in (Bhandhari 2020), refers to an entire group who will be targeted as the 
population, to make deductions from. The findings of this research is only applicable 
to this group of teachers.   The aim of the researcher is to gain information to answer 
the research question through using numerical data or statistics. Data will be collected 
in the form of a questionnaire. The questionnaire is designed using the Likert scale 
which quantifies the thoughts and insights of the teachers. The benefit of sending a 
questionnaire ensures for a quick response and turnaround from teachers. The 
method of sending a questionnaire, proves to be valuable as follow ups can be made 
on outstanding forms and the data will immediately be available for the researcher. 
This chosen method of employing questionnaires to collect data, is cost effective which 
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will be distributed via email to all the teachers. This method will enable the researcher 
to access the entire population without limitations on time and place, especially in this 
research where the teachers are far and wide apart, McCombes (2020). Results for 
this research will be collected through a survey using an online questionnaire. 
 
3.9  Data Analysis  
 
(Creswell 2014), describes six steps to follow when analysing data, which have been 
used in the research process: I will be reporting on all the teachers who participated 
in the research, even those who did not participate and those who were teaching 
subjects outside the scope of the research. The teachers who were not invited to 
participate will also be reported on as this is a response to bias, (Creswell 2014). 
These teachers will be reported on but not in the research findings as they will 
influence the results, (Creswell 2014). The data will be analysed in the Statistical 
Package for Social Science (SPSS). Lastly the results will be interpreted and 
conclusions drawn to shed light on the research question.   
The questionnaire was designed in Google forms. According to Chambliss and Schutt 
(2015), the data that is in Google Forms, acts as a data management system, as it 
prepares the data, according to the teachers’ replies. This data is then downloaded, 
into Excel. This raw data, needs to be meticulously checked for errors, according to 
Chambliss and Schutt, (2015). The data had to be identified, classified in groups and 
allocated a number value. This I had to prepare for all the variables in the questionnaire. 
Columns or variables that did not have data values had to be cleaned up, to avoid 
skewed data. This method is known as data cleaning. A manual process was started 
in Excel to code all the variables, in preparation for the Statistical Package for Social 
Science (SPSS). The SPSS programme allows that data in Excel is exported for 
interpretation and analysis. A descriptive statistical analysis of the responses which 
includes frequency distributions, percentages, means, mode, median, variance and 
standard deviation (SD), was performed for each statement of the questionnaire. This 
is the best way to analyse data descriptive data in SPSS as it immediately reflects the 
descriptive analysis of mean, mode median and standard deviation. The descriptive 
analysis will be represented in table format for all the items emanating from the survey, 
to draw patterns and trends through the use of descriptive statistics. Lastly, the data 
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will be presented in tables, emanating from SPSS, for interpretation and to draw 
conclusions from.  
The processing of the data is quite cumbersome as it requires ICT skills and 
knowledge of Excel and SPSS. Using Excel and SPSS will prove to be the most useful 
tools in analysing and interpreting data.  
The data and analysis method that is employed at this stage complements the 
reliability and validity of the research and is also reliant on the procedural approach 
used, as cited in Bryman (2012).  
 
3.10  Validation  
 
The focal point of conducting research is to ensure that the data and findings are 
accurate. (Bryman 2012), states that validity is about the integrity when drawing 
conclusions and recommendations in the research. For the research process to be 
credible, (Bryman 2012), it has to demonstrate reliability and validity. Reliability 
measures whether the results are repeatable, while validity measures the accuracy, 
(Bryman 2012).  In ensuring that the data is valid the researcher Zohrabi (2013), 
validates that the research findings need to be aligned with reality. The researcher has 
to also validate that it measures what it intends to measure. Zohrabi (2013), supports 
Merriam’s (1998) method, that the researcher embraces the following methods to 
ensure for data validity: ensure for triangulation, using different sources, such as 
questionnaires, interviews and observations; which ensures that the questionnaire 
responses are sent back to the teachers to make sure of accuracy and lastly the 
researcher should remain impartial, so as to not influence the validity of the data. To 
ensure validity, the questionnaire in this research has been used in previous research 
to gather data on pre-service teachers’ knowledge on training and digital tools in 
different subjects, Schmidt et al. (2009). The questionnaire was designed which was 
used in numerous studies as indicated in literature. The collected data set were 
cleaned and tested after capturing. The data is expressed in numerical form, which 
ensures that the research is free from any bias and is reliable. 
 Reliability of data considers that data is consistent, dependable and replicable, 
Zohrabi (2013), cited in Nunan (1999).  
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For this study to test reliability, the same test using the questionnaire, can be 
reproduced and repeated under the same conditions. In this study the researcher has 
to remain impartial which will ensure validity of the questionnaire. 
For this study the Chronbach alpha will be used to measure the reliability of the 
questionnaire. This is an extensively used measure of internal consistency or reliability 
of a survey instrument, Sharma, (2016).  Chronbach alpha is widely used for large 
scale data to measure the reliability of the questionnaire, Sharma, (2016). According 
to (Sharma 2016) Chronbach alpha has a numerical value between 0 and 1.   
 
3.11 Ethical Consideration 
 
This study is also in agreement with the ethical considerations as required by the 
University of Johannesburg. In ensuring that the requirements were met in this 
research, ethical approval were requested from the Ethical Committee, from the 
University of Johannesburg.  The study was approved by the Gauteng Department of 
Education, Knowledge and Research Unit and University of Johannesburg’s, 
Research Ethics Committee. A request was made to the Gauteng Department of 
Education (GDE), to provide permission to conduct the research with 425 teachers. 
The identified teachers who participated in this research, were all selected, as a result 
of them attending the development programme.  Research could only initiate after the 
first 10 days of schooling, in the new school year. Together with the survey, a 
participant letter (see Appendix 1), which clarifies the research as well as an 
agreement by the teachers to be part of the study, was sent out. The letter specified 
that the survey was totally voluntary and there would be no consequences if they 
chose not to participate and further, should they wish to withdraw, they could do so. 
The names of the teachers and the schools would be kept strictly confidential and their 
privacy would be respected. The results of the survey will be made available to 
teachers by individual request. In terms of the University regulations, data records will 
be stored for a period of three years and thereafter, they will be discarded. If for any 








The chapter provided a detailed outline on the specific research methods and 
approach for the research. A detailed description of the philosophical views were 
discussed. The design followed a quantitative approach, which employed a 
questionnaire. The questionnaire allowed for data collection, management and 
analysis. A brief overview of factors of the research reliability and validity which 
enhanced were also touched on. The chapter also outlined the ethical considerations 
for the research. This chapter described the research design and methods. The next 
chapter will give a comprehensive report on the findings from the previous chapter as 






















A detailed account from the analysed data for this research by looking at the trends 
and patterns of teacher knowledge after an intervention programme for in service 
teachers will be discussed. This was the research question: What is involved in the 
development of teacher knowledge of ICT integration in the classroom and how it is 
enhanced through a professional development programme? The quantitative study 
included 425 high school teachers from 15 districts in the Gauteng province. The 
participants completed a questionnaire for this research modified from the TPACK 
framework. 
Section A is made up of the biographical data which will be reported from the Google 
Data Management System. The survey was designed in Google Forms, which reflects 
the credibility of the teachers and the results, as the teachers have to enter their email 
addresses to commence with the survey.  The findings of Section B were generated 
as per the Statistical Package for Social Science (SPSS) software package, which will 
represent the response rate of the questionnaires. A total of 36 questions which were 
made up of the different elements of TPACK, were emailed over a two month period. 
This was followed by the survey link sent through MMS and Whatsapp. Cell phone 
calls were also used to ensure teachers received the link or email to the survey. 
Weekly reminders were sent out to the teachers to complete the questionnaire.  
In brief, this is an outline of the data analysis. Primary data was collected from the 
teachers by means of the questionnaire. The completed data was downloaded, into 
Excel, for coding. The task of coding involved the identification, classification and 
assigning a numeric value to the data. The data that was empty or duplicated had to 
be cleaned up, to avoid the data being skewed. A manual process was started in Excel 
to code all the variables, so that it was prepared for SPSS. The prepared data in Excel 
was exported to SPSS for interpretation and analysis on patterns and trends. This 
descriptive analysis of responses, included frequency distributions, percentages, 
means, mode, median, variance and standard deviation (SD), which were performed 
for each statement of the questionnaire. This descriptive analysis was represented in 
table format for all the items emanating from the survey. 
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4.2  Activity Report  
 
The following sub questions will highlight the impact that age, years teaching a subject 
and qualifications, have an influence on teacher knowledge. 
 Is age significant for teacher knowledge? 
  Is the number of years teaching the subject important to teacher knowledge? 
  Are qualifications an important factor regarding teacher knowledge? 
Two hundred and one responses to the survey were received, with six duplications, 
one with missing information and six teachers who taught other subjects. The 
response rate is at an average rate of 44.9%, which can be deemed credible for this 
research, as quality results can be obtained. The completion of questionnaires have 
declined over the years, which is confirmed by (Baruch and Holtom 2008). Baruch and 
Holtom (2008), deliberates the higher the response rate results in larger data samples 
and statistical influence. The higher the response rate the more credible the data. 
Research reflects that surveys which are reliant on participants to respond on a 
voluntary basis rarely produces a high response rate, (Baruch and Holtom 2008). In 
another study, National Social Norms Center (2019) the percentage of the response 
rate differs between researchers. The response rate percentage varies between 25% 
and 70%, between the different researchers, cited in Biersdorff (2009). Interestingly, 
National Social Norms Center (2019), contends in Wikipedia, in Visser, Krosnick, 
Marquette and Curtin (1996), that lower response rates, produced more accurate 
results than questionnaires with a higher response rate. 
The response rate of 44,9% can be attributed to the following factors, that is, teachers 
who were apathetic and had to be sent continued reminders to complete the 
questionnaire, the teachers did not have data to access the questionnaire and lastly 
the questionnaire was done on a voluntarily basis. The fact that 44,9% of teachers 
participated in the study ensured that a good sample was used to gather data on 
teacher knowledge, which further ensured that the research question could be 
answered. This did not have an impact of the findings and the validity and reliability 
could be tested to ensure for consistency. 
The data will be reported by means of descriptive statistics in this study. In this the 
descriptive statistics are retrieved from the questionnaire. These types of statistics are 
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provided in graph or table format, which is quantitative in nature.   The data will be 
reported in mean (average), mode, median and standard deviation. Trochim (2020), 
defines the mean as the total sum of the score divided by the number of teachers who 
participated in the questionnaire. The median is the score which is exactly in the middle 
of the set of values, Trochim (2020). The mode indicates the value which frequently 
occurs in a set of numbers. Trochim (2020), describes the standard deviation as the 
spread of values around the central tendency. The standard deviation also reflects the 
relation that set of scores has to the mean of the sample. 
 The following information will refer to the demographic data of the teachers. Table 1, 
below, represents the demographical data. An outline of table 1, demographical data, 
is explained on and presented by graphs. Section B is made up of questions from 2 to 
8, using the following Likert Scale, items SD, D, A, SA and NA where one is Strongly 
Disagree, 2 Disagree, 3 Agree, 4 Strongly Agree and 5 Not Applicable. 
 
4.3 Questionnaire Reliability  
 
A reliability analysis was carried out making use of Cronbach’s Alpha to determine 
whether the instrument used reflects reliability which comprised of 36 items. The 
questionnaire comprises of 36 multiple Likert-type items. Cronbach’s alpha showed 
the questionnaire to reach a high consistency of, α = 0.825, as reflected in the table 
below. This test assesses the internal consistency reliability of the questionnaire and 
the relation to all the variables to all other items and to the total instrument, Taherdoost 
(2016) and Croasmun & Ostrom (2011). 
 
Table 1 Reliability Statistics 
Reliability Statistics 
Cronbach's Alpha 
Cronbach's Alpha Based on 
Standardized Items N of Items 













Your years in 
teaching the 
subject 




years are you 
in education? 
N Valid 182 182 182 182 182 182 
Missing 0 0 0 0 0 0 
Mean 1.27 2.34 3.18 2.69 2.02 3.37 
Median 1.00 2.00 3.00 2.00 2.00 3.00 
Mode 1 1 5 2 2 5 
For each element according to the Likert Scale ranging from 1 to 5, the data was coded, 
1 to 5, where one is Strongly Disagree, 2 Disagree, 3 Agree, 4 Strongly Agree and 5 
Not Applicable. The coding was done in Excel and exported to Statistical Package for 
Social Science (SPSS), for further analysis. 
 
4.4.1 Gender distribution  
 
The majority of teachers are female with an average of 70,3% opposed to males who 
makes up a smaller number of 29,6%, as reflected in figure 4 below.  
 



















4.4.2 Age Distribution 
 
The majority of the teachers falls into the age bracket of 20-30 years, with an average 
of 38,1%. The group aged between 51-59 years, have an average of 21%. The 
following age category of 41- 50 years have an average percentage of 19,9% and the 
age of 31-40 years indicates an average of 19,3%. Only 1,7% falls in the older group 




Figure 5 Age distribution 
 
4.4.3 Number of participants by Subject Taught 
 
The majority of teachers were from Tourism, with an average of 33,5%, as reflected in 
figure 6. This is followed by History, with an average of 21%. The Consumer Studies 
teachers comprised 19,6%. The teachers from English First Additional Language, 
were comprised of 17%. Hospitality Studies made up a very small amount of only 3% 
teachers. A number of other teachers also participated in the study, teaching subjects 
like Sesotho, Natural Science, Computer Applied Technology, Geography, Economics 
and Life Sciences. This dispersed distribution of teachers, does not form part of the 




Figure 6 Subject taught 
 
4.4.4 Distribution of teachers teaching experience in their subject 
 
The majority of teachers have between 2 to 5 years teaching experience in their 
subject, with an average percentage of 48,1%, as indicated in figure 7. Teachers who 
are teaching their subject for 10 years and longer, reflect an average of 28,7%. The 
next group of 15,5% have been teaching between 6 to 9 years. The last group which 
makes up 7,7%, have been teaching for a year or less.  This spread may have some 
bearing on trends in teacher knowledge and will be referred to in 4.9.1, under 
biographical data. 
 



























4.4.5 Distribution according to highest qualification 
 
Figure 8, indicates that 63% of teachers have obtained their first degree. Teachers 
who achieved a Diploma in Education, comprise 18,8%, which is followed by 15,5% 
who obtained their Honours degree. The smallest number who achieved their Masters’ 
degree, is 2,8%. This spread of the teachers’ qualifications may be relevant as it is an 
indication that teachers are suitably qualified. 
 
   
Figure 8 Highest qualification 
 
 
4.4.6 Number of years teaching 
 
Figure 9, shows that 39,2% of participants  have been teaching between 2-5 years. 
This is followed by 36,5% of teachers, who have been teaching for longer than 10 
years. Teachers who have been teaching for 6 to 9 years, fall into the 16% average 
category.  The teachers who have 10 years teaching experience, fall into the group of 




Figure 9 Number of years teaching 
 
4.5 Descriptive Statistics 
 
Sharma (2019), in Williams (2006), gathers that descriptive statistics are used to 
present quantitative variables in a more practical method. Descriptive statistics take 
huge amounts of data and simplify it, (Sharma 2019). The function of descriptive 
statistics, is to answer the questions about, who, what where, when and to what extent, 
(Bagley Thompson 2008, Loeb et al, 2017, Sharma 2019). The descriptive statistics 
represents measure of central tendency through tables and graphs to understand 
analysed data of teachers, (Sharma 2019).  In the case of this study the entire 
population which is used to compile the data set, is called Descriptive Statistics, 
(Sharma 2019). According to Sharma (2019), the aim is to offer a summary of the 
behaviour of the samples and measures done on the study. The researcher is able to 
identify trends and patterns in the population, when analysing descriptive analysis, 
(Loeb et al 2017). In this study frequency tables are used to reflect the analysis of the 
variables, which impact the researcher’s conclusion, (Bagley Thompson 2008).  The 
Likert scale is used in the frequency tables, from 1 to 5, where 1 is Strongly Disagree, 
2 Disagree, 3 Agree, 4 Strongly Agree and 5 Not Applicable. Below are frequency 
tables of each variable showing the analysis of the descriptive statistics. The table 




Table 3 Teachers support critical thinking 
I confidently guide learners’ discussions, which supports critical 
thinking. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
3 84 46.2 46.2 46.7 
4 89 48.9 48.9 95.6 
5 8 4.4 4.4 100.0 
Total 182 100.0 100.0  




Table 4 Support learners' reflection 
Giving learners support in planning their own learning, which 
supports their reflective thinking. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
2 2 1.1 1.1 1.6 
3 100 54.9 54.9 56.6 
4 67 36.8 36.8 93.4 
5 12 6.6 6.6 100.0 
Total 182 100.0 100.0  
56,6% (100) of teachers support learners reflection, in table 3. Together with the 67 










Table 5 Support learners to share ideas and thoughts 
Offering learners support to share ideas and thoughts during group 
work sessions. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 2 1.1 1.1 1.1 
2 1 .5 .5 1.6 
3 80 44.0 44.0 45.6 
4 90 49.5 49.5 95.1 
5 9 4.9 4.9 100.0 
Total 182 100.0 100.0  
Most of the teachers 95,1% support learners with idea sharing and thoughts during 




Table 6 Knowledge of learner assessment 
I understand assessment practices in the classroom. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
2 1 .5 .5 1.1 
3 61 33.5 33.5 34.6 
4 117 64.3 64.3 98.9 
5 2 1.1 1.1 100.0 
Total 182 100.0 100.0  
 
The majority of teachers 98,9% indicated that they have sufficient knowledge how to 











Table 7 Understanding different learning styles 
I can confidently change my teaching style based on learners’ 
understanding 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
2 1 .5 .5 1.1 
3 105 57.7 57.7 58.8 
4 60 33.0 33.0 91.8 
5 15 8.2 8.2 100.0 
Total 182 100.0 100.0  
Most of the teachers 58,8%, indicated that they understand how to change their 
learning styles, as in table 6. 
 
Table 8 Classroom Management 
I understand classroom management 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
2 1 .5 .5 1.1 
3 82 45.1 45.1 46.2 
4 88 48.4 48.4 94.5 
5 10 5.5 5.5 100.0 
Total 182 100.0 100.0  
Most of the teachers, 94,5%, reported that they know how to manage the classroom. 
 
Table 9 Solving technical problems 
I can solve my own technical related problems. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 4 2.2 2.2 2.2 
2 10 5.5 5.5 7.7 
3 87 47.8 47.8 55.5 
4 32 17.6 17.6 73.1 
5 49 26.9 26.9 100.0 
Total 182 100.0 100.0  
The majority of teachers, 55,5% know how to solve technical problems. 
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Table 10 Knowledge of websites showing new technologies  
I know some websites about new technologies. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 2 1.1 1.1 1.1 
2 20 11.0 11.0 12.1 
3 99 54.4 54.4 66.5 
4 16 8.8 8.8 75.3 
5 45 24.7 24.7 100.0 
Total 182 100.0 100.0  




Table 11 Learning new technologies easy 
I find learning new technology easy. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 3 1.6 1.6 1.6 
2 16 8.8 8.8 10.4 
3 88 48.4 48.4 58.8 
4 38 20.9 20.9 79.7 
5 37 20.3 20.3 100.0 
Total 182 100.0 100.0  
An average of 58,8% of teachers indicated that it is easy for them to learn new 
technology as in table 10. 
 
Table 12 Opportunities to engage with technology 
I create sufficient time to engage with technology 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 9 4.9 4.9 4.9 
2 26 14.3 14.3 19.2 
3 73 40.1 40.1 59.3 
4 22 12.1 12.1 71.4 
5 52 28.6 28.6 100.0 
Total 182 100.0 100.0  
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An average of 59,3% of teachers reported to have enough opportunities to engage 
with different technologies, as in table 11. 
 
Table 13 Adequate knowledge to develop subject content 
I have sufficient knowledge to develop subject content. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 2 1.1 1.1 1.1 
2 2 1.1 1.1 2.2 
3 100 54.9 54.9 57.1 
4 60 33.0 33.0 90.1 
5 18 9.9 9.9 100.0 
Total 182 100.0 100.0  
57,1% teachers specified that they have adequate knowledge to develop subject 
content, as in table 12. 
 
Table 14 Knowledge on theories and concepts  
I understand the basic theories and concepts in my subject. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 2 1.1 1.1 1.1 
2 1 .5 .5 1.6 
3 87 47.8 47.8 49.5 
4 87 47.8 47.8 97.3 
5 5 2.7 2.7 100.0 
Total 182 100.0 100.0  
Most of the teachers, 97,3% indicated that they have an understanding of the 
fundamental theories and concepts in their subject, as reflected in table 13. 
 
Table 15 Adequate knowledge about subject  
I have sufficient information about my subject. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
2 5 2.7 2.7 3.3 
3 91 50.0 50.0 53.3 
4 72 39.6 39.6 92.9 
5 13 7.1 7.1 100.0 
Total 182 100.0 100.0  
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An average of 53,3% teachers indicated that they have adequate knowledge about 
their subject, as indicated in table 14. 
 
Table 16 Understand the history and theories in subject  
I know the history and development of theories in my subject. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 2 1.1 1.1 1.1 
2 7 3.8 3.8 4.9 
3 94 51.6 51.6 56.6 
4 41 22.5 22.5 79.1 
5 38 20.9 20.9 100.0 
Total 182 100.0 100.0  
An average number of 56,6% of teachers reported that they have an understanding 
of the history and development of theories in their subject, as in table 15. 
 
 
Table 17 Assist colleagues with knowledge and skills 
I have the ability to help my colleagues with knowledge and skills in 
my subject specialization. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
3 82 45.1 45.1 45.6 
4 87 47.8 47.8 93.4 
5 12 6.6 6.6 100.0 
Total 182 100.0 100.0  
The majority of teachers indicated that they have the capability to assist their 












Table 18 Selecting teaching approaches to guide learners thinking 
I can select effective teaching approaches to guide learner thinking 
and learning in my subject matter. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 2 2 1.1 1.1 1.1 
3 102 56.0 56.0 57.1 
4 56 30.8 30.8 87.9 
5 22 12.1 12.1 100.0 
Total 182 100.0 100.0  
Most of the teachers, 57,1% reported that they have the knowledge to select 
teaching approaches to support learners’ thinking and learning in their subject. 
 
Table 19 Developing lesson plans  
I can produce lesson plans with a good understanding of the topic in my 
subject matter. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 2 2 1.1 1.1 1.1 
3 93 51.1 51.1 52.2 
4 66 36.3 36.3 88.5 
5 21 11.5 11.5 100.0 
Total 182 100.0 100.0  
An average of 52,2%, teachers showed they can develop lesson plans for their 
subject.  
 
Table 20 Assist learners to identify connections between concepts  
I can assist learners in identifying connections between various 
concepts in my subject matter. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 2 1 .5 .5 .5 
3 104 57.1 57.1 57.7 
4 71 39.0 39.0 96.7 
5 6 3.3 3.3 100.0 
Total 182 100.0 100.0  
Table 20, indicates that 57,7% of  teachers have the knowledge to help learners 




Table 21 Solving learner problem through differentiation  
I can differentiate efforts by learners in solving their problems 
within my class. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 2 1 .5 .5 .5 
3 114 62.6 62.6 63.2 
4 51 28.0 28.0 91.2 
5 16 8.8 8.8 100.0 
Total 182 100.0 100.0  
 
63,2% of  teachers indicated that they have the ability to ensure differentiation in the 
classroom to solve learners problems, as shown in table 20. 
 
Table 22 Guiding learners in planning learning 
Guiding learners in planning learning 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 2 3 1.6 1.6 1.6 
3 109 59.9 59.9 61.5 
4 53 29.1 29.1 90.7 
5 17 9.3 9.3 100.0 
Total 182 100.0 100.0  
A total of 61,5% of teachers have the knowledge to facilitate learners to plan their 
learning path, as reflected in table 21. 
 
Table 23 Select technology to enhance teaching approaches  
I have the knowledge to select technologies that will improve lessons 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 2 6 3.3 3.3 3.3 
3 103 56.6 56.6 59.9 
4 36 19.8 19.8 79.7 
5 37 20.3 20.3 100.0 
Total 182 100.0 100.0  
A total of 59.9% of teachers have the knowledge to select technology which can 





Table 24  ICT as a teaching tool for learners to plan learning 
ICT  as a teaching tool for learners to plan learning 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 5 2.7 2.7 2.7 
2 11 6.0 6.0 8.8 
3 84 46.2 46.2 54.9 
4 34 18.7 18.7 73.6 
5 48 26.4 26.4 100.0 
Total 182 100.0 100.0  
An above average of 54,9% indicated that they have the knowledge using 
technology as a teaching tool for learners to plan learning, in table 23. 
 
Table 25 Knowledge of ICT as a tool for sharing ideas 
Knowledge of using technology as a tool to participate in idea 
sharing and thinking. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 4 2.2 2.2 2.2 
2 7 3.8 3.8 6.0 
3 95 52.2 52.2 58.2 
4 36 19.8 19.8 78.0 
5 40 22.0 22.0 100.0 
Total 182 100.0 100.0  
A total of 58,2% of teachers reported that they have the knowledge of ICT as a 
sharing tool to share ideas and thoughts in group work. 
 
Table 26 Applying technologies to various teaching activities 
I have the knowledge to apply technology to teaching activities 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
2 9 4.9 4.9 5.5 
3 98 53.8 53.8 59.3 
4 33 18.1 18.1 77.5 
5 41 22.5 22.5 100.0 
Total 182 100.0 100.0  
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A total number of 59,3% of teachers indicated that they have the knowledge to apply 




Table 27 Knowledge of ICT in solving learners' problems  
Knowledge to use technology as a tool to solve learners’ problems 
in groups. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 6 3.3 3.3 3.3 
2 11 6.0 6.0 9.3 
3 90 49.5 49.5 58.8 
4 32 17.6 17.6 76.4 
5 43 23.6 23.6 100.0 
Total 182 100.0 100.0  
The majority of teachers 58,8% and 76,4% of teachers have the ability to use ICT in 
solving learners’ problems in groups, as shown in table 26. 
 
 
Table 28 Knowledge of technology to teach concepts in the subject 
I know technologies to teach particular concepts in my subject 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
2 9 4.9 4.9 5.5 
3 103 56.6 56.6 62.1 
4 30 16.5 16.5 78.6 
5 39 21.4 21.4 100.0 
Total 182 100.0 100.0  
The majority of teachers 62,1% and 78,6% indicated that they have sufficient 








Table 29 Knowledge of technology to teach subject content 
I have adequate technology knowledge to teach subject content  
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
2 7 3.8 3.8 4.4 
3 105 57.7 57.7 62.1 
4 34 18.7 18.7 80.8 
5 35 19.2 19.2 100.0 
Total 182 100.0 100.0  
The majority of teachers 62,1% and 80,8% reported to having enough knowledge of 
technology to teach subject content. 
 
 
Table 30 Knowledge of ICT applications to understand subject content 
Knowledge of technology applications to understand subject content. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 2 1.1 1.1 1.1 
2 13 7.1 7.1 8.2 
3 98 53.8 53.8 62.1 
4 25 13.7 13.7 75.8 
5 44 24.2 24.2 100.0 
Total 182 100.0 100.0  
Most of the teachers 62,1% and 75,8%  reported that they have sufficient knowledge 











Table 31 Teaching lessons combined with content, technology and different approaches 
I have the knowledge to combine subject matter, technology and 
teaching approaches 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 1 .5 .5 .5 
2 10 5.5 5.5 6.0 
3 103 56.6 56.6 62.6 
4 32 17.6 17.6 80.2 
5 36 19.8 19.8 100.0 
Total 182 100.0 100.0  
 
The majority of teachers 62,6% and 80,2% indicated that they have the ability and 
skills to teach lessons combined with content, technology and different approaches, 
as shown in table 30. 
 
 
Table 32 ICT as a tool for learners' reflection 
In teaching my subject, I understand the use of ICT as a reflective tool 
for learners thinking. 
 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 2 1.1 1.1 1.1 
2 13 7.1 7.1 8.2 
3 88 48.4 48.4 56.6 
4 35 19.2 19.2 75.8 
5 44 24.2 24.2 100.0 
Total 182 100.0 100.0  
 
The majority of the teachers, 56,6% and 75,8%, reported having an understanding of  









Table 33 Technology as a tool to solve problems 
Knowledge of using technology to solve problems for group work. 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 1 2 1.1 1.1 1.1 
2 17 9.3 9.3 10.4 
3 87 47.8 47.8 58.2 
4 30 16.5 16.5 74.7 
5 46 25.3 25.3 100.0 
Total 182 100.0 100.0  
Most of the teachers 58,2% and 74,7% indicated that they have the understanding 
how to use ICT as a tool for learners’ problem solving, as reflected in table 32. 
 
 
Table 34 Understanding of technology that enhance content for a lesson 
I know which technologies to use to enrich content for a lesson  
  Frequency Percent Valid Percent Cumulative Percent 
Valid 1 1 .5 .5 .5 
2 14 7.7 7.7 8.2 
3 100 54.9 54.9 63.2 
4 31 17.0 17.0 80.2 
5 36 19.8 19.8 100.0 
Total 182 100.0 100.0   
 
The majority of teachers, 63,2% and 80,2%, indicated that they have an 









4.2  Finding: beliefs about  Pedagogical Knowledge (PK) 
Descriptive statistics are reported here, averages in beliefs about PK as measured by 
the PK part of the questionnaire, as well as the frequencies of responses indicating 
levels of agreement on items of the PK instrument. The coding for participant's 
understanding of Pedagogical Knowledge is as follows:  1 to 5, where 1 is Strongly 
Disagree, 2 Disagree, 3 Agree, 4 Strongly Agree and 5 Not Applicable. 
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N Valid 182 182 182 182 182 182 
Missing 0 0 0 0 0 0 
Mean 3.57 3.48 3.57 3.65 3.48 3.58 
Median 4.00 3.00 4.00 4.00 3.00 4.00 
Mode 4 3 4 4 3 4 
Std. Deviation .607 .662 .651 .544 .679 .633 
Variance .369 .439 .424 .296 .461 .400 
 
Findings for the sub-research question on the trends in PK defined what pedagogical 
knowledge teachers reported they had, is presented in Table 34 in terms of a sense 
of confidence to support critical thinking in the classroom [item, I confidently guide 
learners’ discussions, which supports critical thinking], the importance of giving learner 
support [item, giving learners support in planning their own learning, which supports 
their reflective thinking], knowledge of how to assess [item, I have knowledge on 
assessment practices in the classroom ], confidence in adapting methods [item I can 
69 
  
confidently change my teaching style to suite learners understanding], and classroom 
management [item, I know how to manage my classroom].  The majority of the 
teachers fell into the average scores ranging from 3.48 to 3.65.  
The majority of teachers, 95,6%, indicated that it is important to guide and support 
critical thinking. A small percentage of 4.4%, remained neutral on supporting critical 
thinking. Teacher beliefs supporting learning in their reflective thinking, is supported 
by the majority of teachers, comprising of 93,3%, of which 5,6% remained neutral and 
2% who disagree. 93,8% of teachers indicated that supporting learning in group 
sessions are important. The majority of teachers, 98,3% are in agreement that they 
know assessment practices. Most of the teachers, 90,6%, agree that they are flexible 
to adopt their teaching style to learners needs.  91,8% of teachers indicated they 
believe that they know how to  maintain classroom management. A few teachers 
(11%), and 1% strongly disagreed, that they are challenged by classroom discipline. 
 
4.3  Teachers beliefs about  Technological Knowledge (TK) 
Descriptive statistics are reported here, averages in beliefs about TK as measured by 
the TK part of the questionnaire, as well as the frequencies of responses indicating 
levels of agreement on items of the TK instrument. The coding for participant's 
understanding of Technological Knowledge is as follows:  1 to 5, where 1 is Strongly 











Table 36 Descriptive statistics of responses in Technological Knowledge section of TPACK 
 
 
I am equipped 























N Valid 182 182 182 182 182 
Missing 0 0 0 0 0 
Mean 3.62 3.45 3.49 3.55 3.49 
Median 3.00 3.00 3.00 3.00 3.00 
Mode 3 3 3 3 3 
Std. Deviation 1.011 1.017 .968 .943 .734 
Variance 1.023 1.033 .936 .889 .539 
 
Findings for the sub-research question 2, on what technological knowledge teachers 
reported to have,  are presented in Table 35 in terms of being able to solve technical 
problems [item, I am equipped to solve technical related problems], teachers indicate 
that they are knowledgeable about websites and new technology [item, I have 
knowledge of websites around new technologies], they also acquire knowledge easily 
[I find learning new technology easy], teachers also reported that they are competent 
to design subject content [item I have adequate knowledge to develop subject content]. 
Most teachers fell in the category of 3.45 and 3.62. The majority of the teachers fell 
into a mode of 3. The standard deviation scores fall between .734 and 1.017.  
The responses on Technological Knowledge items indicate that 68,9%, agree that they 
are equipped to solve technological problems, while 23,9% teachers chose to remain 
neutral. A small number of 7,2% teachers did not agree with the item, that they could 
solve technical problems. 64% of teachers reported that they had knowledge of 
websites regarding the latest technology. A significant number of 24,3% remained 
neutral and 9,9% disagreed on knowledge of websites. Teachers (69,6%) reported 





4.4 Views teachers report on Content Knowledge (CK) 
Descriptive statistics are reported here, averages in beliefs about CK as measured by 
the CK part of the questionnaire, as well as the frequencies of responses indicating 
levels of agreement on items of the CK instrument. The coding for participant's 
understanding of Content Knowledge is as follows:  1 to 5, where 1 is Strongly 
Disagree, 2 Disagree, 3 Agree, 4 Strongly Agree and 5 Not Applicable. 
 
Table 37 Content Knowledge Analysis 
 
 










I know the 
history and 
development 









to help teachers 
with my subject 
N Valid 182 182 182 182 182 
Missing 0 0 0 0 0 
Mean 3.49 3.51 3.58 3.50 3.60 
Median 3.00 4.00 3.00 3.00 4.00 
Mode 3 3 3 3 4 
Std. Deviation .734 .620 .899 .695 .638 
Variance .539 .384 .808 .483 .407 
 
 
Answers on the questionnaire based on content knowledge is presented in table 36, 
teachers are competent to design their subject content [item, I have the required 
knowledge to design content for my subject], they also have knowledge of the subject 
theories and concepts, which scores a high median of 4 and an average of 3.51, [item 
I understand the basic theories and concepts in my subject], teachers also have a firm 
grasp of the history and development of theories in their subject [item, I know the 
history and development of theories in my subject], scoring a high mean of 
3.58.Teachers also report being equipped with subject knowledge [item I have 
sufficient information about my subject] and that they are capable to assist fellow 
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teachers with their knowledge and methodology [I am knowledgeable to help teachers 
with my subject ]. The average results indicate the majority of teachers falls between 
3.49 and 3.60 on CK knowledge. 
Most of the teachers, 86,2%  indicated that it is important to have content knowledge, 
while 11,6% remained neutral and 2,2% disagreed. The majority of teachers, 95,6%, 
believed that it is imperative to understand theories and concepts. A lesser amount of 
2,8% teachers remained neutral and 0,6% disagreed to have an understanding of 
theories and concepts. The majority of teachers, (74,6%), agreed that they have 
knowledge on the history and development of their subject, while 20,4%  of teachers 
remained neutral and 5% disagreed with the statement. 89% of teachers indicated that 
they have adequate knowledge relating to their subject, against 13% of teachers who 
remained neutral. A small number of teachers (4,9%) disagreed that they have 
adequate knowledge. The majority of teachers, 98,9% agreed that they are competent 
to assist their colleagues with knowledge and skills. A small number of 6,1% average 
remained neutral on this item.  
 
4.5  Teachers report on Pedagogical and Content Knowledge (PCK)  
Descriptive statistics are reported here, averages in beliefs about PCK as measured 
by the PCK part of the questionnaire, as well as the frequencies of responses 
indicating levels of agreement on items of the PCK instrument. The coding for 
participant's understanding of Pedagogical Content Knowledge is as follows:  1 to 5, 










Table 38 Pedagogical and Content Knowledge Analysis 
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N Valid 182 182 182 182 182 
Missing 0 0 0 0 0 
Mean 3.54 3.58 3.45 3.45 3.46 
Median 3.00 3.00 3.00 3.00 3.00 
Mode 3 3 3 3 3 
Std. Deviation .718 .706 .571 .661 .686 
Variance .515 .499 .326 .437 .471 
 
Responses from teachers on PCK, in Table 37 report that they have the ability to 
choose different strategies to guide how learners’ thinking and learning, [item, I know 
how to choose various methods to guide learner thinking and learning in my subject 
matter ], teachers indicated that they have sufficient knowledge to develop lesson 
plans pertaining to their subject [I can design lessons in my subject] further that 
teachers know how to help learners to draw associations and concepts  [I assist 
learners to draw connections between various concepts in my subject] and lastly that 
teachers understand how to help learners with their learning path [I am knowledgeable 
to facilitate learners to plan for learning]. Teachers scored an average of 3.45 and 3.58, 
with a median and mode of 3. The standard deviation falls between .571 and .718. 
 
The views from teachers pedagogical and content knowledge reflects that 86,1% 
agree that they have knowledge to choose different methods for learner thinking and 
learning. A small number of 8,3% remained neutral, while 5,5% is not in agreement.  
87,3% of teachers indicated that they have knowledge and skills to develop lessons 
opposed to 10,5%, who remained neutral and 2,2% who is in disagreement that they 
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do not have adequate knowledge to develop lessons. The majority of teachers, 93,1%,  
have the confidence to create relationships between different concepts related to their 
subject. Only 4,4% remained neutral and 0,6% disagreed that they are not equipped 
to show relationships between concepts based on their subject.  88,9% of teachers 
are confident in assisting learners to solve problems, while 10,6% chose to remain 
neutral and 0,6% disagreed.  A total number of 88,9% teachers believe that they can 
facilitate learners planning their own learning, whereas  8,8%  remained neutral and 
2,2% disagreed that they are not capable of facilitating learners to plan their own 
learning. 
4.6  Teachers views on Technological Pedagogical Knowledge 
(TPK) 
Descriptive statistics are reported here, averages in beliefs about TPK as measured 
by the TPK part of the questionnaire, as well as the frequencies of responses indicating 
levels of agreement on items of the TPK instrument. The coding for participant's 
understanding of Technological Pedagogical Knowledge is as follows:  1 to 5, where 
1 is Strongly Disagree, 2 Disagree, 3 Agree, 4 Strongly Agree and 5 Not Applicable. 
 
Table 39 Technological Pedagogical Knowledge  
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use ICT in 
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I know how to 
use ICT as an 
educational 




N Valid 182 182 182 182 182 
Missing 0 0 0 0 0 
Mean 3.57 3.60 3.55 3.57 3.52 
Median 3.00 3.00 3.00 3.00 3.00 
Mode 3 3 3 3 3 
Std. Deviation .849 1.029 .949 .912 1.023 
Variance .721 1.059 .900 .832 1.046 
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Findings for sub-research question 3, respond to what is involved in the development 
of teacher knowledge of ICT integration in the classroom and how it is enhanced 
through a professional development programme. Findings also respond to the 
question, how is ICT integrated in the school curriculum? Technological pedagogical 
knowledge teachers report, is presented in Table 38, in terms of selecting different 
technologies and methods for a lesson, [item I have the knowledge to choose 
technology to improve lessons], with a high mean of 3.57 a median of 3.00 and a mode 
of 3. The standard deviation indicates a score of .849. Teachers also report that they 
are capable of utilising technology as a learning tool for learners to design their 
learning path, with a mean of 3.60, a median of 3.00, a mode of 3 and a standard 
deviation of 1.029. Teachers also indicate the importance in utilising technology as a 
tool to support analytical thinking, reporting a mean of 3.55, a median of 3.55, mode 
of 3.00 and a standard deviation of .949.  Teachers also indicated that they are able 
to apply their ICT knowledge to different situations. They also indicated that they can 
help learners create solutions using technology. The majority scored an average of 
3.52. 
The responses on technological pedagogical knowledge indicated that the majority of 
teachers, 77,9%,  are confident in selecting technologies for lesson enhancement. The 
majority of teachers, 72,8%, also indicated  that they are knowledgeable using 
technology as a learning tool, whereas 27,1% remained neutral and 8,3% were in 
disagreement, that they are capable of using ICT as a learning tool.  76,1% teachers 
indicated that they know how to apply technology to different teaching activities, where 
22% remained neutral and 5% did not agree. The majority of teachers 76,0%, reported 
that they are capable applying technology as a problem solving tool for learners to 
work collaboratively, whereas 25,4% remained neutral and 7,7% disagreed. 
 
4.7  Reports from Teachers beliefs on Technological Content 
Knowledge (TCK) 
Descriptive statistics are reported here, averages in beliefs about TCK as measured 
by the TCK part of the questionnaire, as well as the frequencies of responses 
indicating levels of agreement on items of the TCK instrument. The coding for 
participant's understanding of Technological Content Knowledge is as follows:  1 to 5, 
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where 1 is Strongly Disagree, 2 Disagree, 3 Agree, 4 Strongly Agree and 5 Not 
Applicable 
 
Table 40 Technological Content Knowledge Analysis 
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N Valid 182 182 182 182 182 
Missing 0 0 0 0 0 
Mean 3.53 3.52 3.53 3.56 3.55 
Median 3.00 3.00 3.00 3.00 3.00 
Mode 3 3 3 3 3 
Std. Deviation .902 .865 .973 .919 .907 
Variance .814 .748 .947 .844 .823 
 
Findings for the sub-research question 4, on what teacher knowledge of ICT 
integration is and how in-service programmes are expected to make a difference are 
presented here. The following data reports on TCK emanating from table 39. The 
questionnaire item assessing beliefs about how technology can be used to teach 
different concepts, reported a mean of 3.53, a median of 3.00, a mode of 3 and a 
standard deviation of .902. Teachers report that they know which technologies to use 
in the subjects that they are teaching, indicating a mean score of .352, a median of 
3.00 a mode of 3 and a standard variation of .865. They also indicate that they can 
apply different technology to understand the subject content with a mean of 3.53, a 
median of 3.00, mode of 3 and a standard deviation of .973. Answers to the item how 
teachers can use different digital tools to bring across concepts in their subject, scoring 
a mean of 3.56, median of 3.00, mode of 3, a standard variance of .919. Lastly, 
teachers viewed the item using different technologies to teach content, revealing a 
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mean of 3.55, median of 3.00, mode of 3, a standard variance of .907 and a variance 
of .823. 
The responses on technological content knowledge reports that the majority of 
teachers, 73,8%, are capable of using different technologies to teach concepts, while 
21,2% remained neutral and 4,5 % disagreed. 77,1% teachers indicate that they have 
the ability to integrate technology into their subject, whereas, 19% remained neutral 
and 4,4% disagreed with the statement that they have the competency to implement 
technology into their subject. 68% of teachers report that they have knowledge of ICT 
applications to understand the content of their subject, whereas 23,8% remained 
neutral and 8,3% did not agree. Lastly, most of teachers, 75%, indicated that they 
have the ability to teach with different technologies in their subject, while 19,4% of 
teachers remained neutral and 5,5% disagreed. 
 
4.8  Teachers views on Pedagogical Technological Content and 
Content Knowledge (TPACK) 
Descriptive statistics are reported here, averages in beliefs about TPACK as 
measured by the TPACK part of the questionnaire, as well as the frequencies of 
responses indicating levels of agreement on items of the TPACK instrument. The 
coding for participant's understanding of  Pedagogical Technological Content and 
Content Knowledge is as follows:  1 to 5, where 1 is Strongly Disagree, 2 Disagree, 3 












Table 41 TPACK analysis 
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N Valid 182 182 182 182 182 
Missing 0 0 0 0 0 
Mean 3.51 3.58 3.55 3.55 3.48 
Median 3.00 3.00 3.00 3.00 3.00 
Mode 3 3 3 3 3 
Std. Deviation .890 .970 .901 1.005 .915 
Variance .793 .941 .812 1.011 .837 
 
The questionnaire item assessing TPACK, that teachers have the skill to combine, 
content, technology and different methods [item, I have the ability to teach lessons 
that integrates the subject, technology and teaching methods] teachers can implement 
as a reflection tool for learners. [I am confident to apply ICT as a tool for learners’ 
reflective thinking], they can implement different methods that infuse content, 
technology and different pedagogies [I can use different approaches that I can 
combine content, technology and different teaching methods for teaching]. The 
majority of the teachers fall into the average scores ranging from 3.48 to 3.58, as 
reflected in table 40. 
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The majority of teachers, 75,7%, indicated that they have the knowledge to combine 
content, technology, different approaches, to teach lessons though 18,8% remained 
neutral and 5,5% were in disagreement with  the item. 67,8% teachers reported that 
they realised the importance of knowing how to use ICT as a reflective tool, while 
23,9% remained neutral and 8,3% disagreed. Most of the teachers, 72,8%, agreed 
that they are able to make use of different approaches  which can combine content, 
technology  and different teaching methods in teaching, while 21,7% stayed neutral 
and a smaller number of 5,6% disagreed. Most of the teachers 63,9% agreed  that 
they are confident and skilled to use technology as a tool to solve problems 
collaboratively, though 25,6% stayed neutral and 10,5% disagreed. Lastly, 73,7% 
teachers reported using technology which improves understanding, 20,1% continued 




4.6.1 Biographical data 
 
The research population was made up of 425 teachers of whom 202 responded to the 
survey. Only 182 were valid, as one did not complete the survey and 19 teachers who 
taught other subjects were excluded from the study. The majority of the teachers in 
the research were females, who comprised 70.8% and males only 25.6%. This is a 
reflection of the gender inequality that exists in this sector. More females are drawn to 
the sector than males.  
The age of the teachers is noteworthy the teaching profession. The young teachers 
make up the biggest number in the research who fall between the ages of 20 to 30 
years of age. This accounts for 69 teachers in this age group. This is followed by the 
age group, 51-59 years old. They comprise of 38 teachers. The next two groups are 
very close, 19,9% (36) of teachers fall into the age group of 41-50 and 19,3% (35) 
teachers falls in the bracket of being 31-40 years old. The last group is a very small 
group, which makes up 1,7% (3) of the population and they fall in the age group of 
being over 59 years old. The deduction can be made that teachers who are 40 years 
and older, have much more experience on PCK. They comprise of 112 teachers, who 
have vast experience. The age group of 20-30 years, are mainly the new teachers.  
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The difference between the two groups, is that this group is more hands on with 
technology than their counterparts who are older and have been in the profession for 
longer. The trend indicates that the younger group of teachers are more proficient in 
TCK, while the more experienced older group are more skilled in PCK.  
The majority of teachers in the study were from Tourism, with a percentage average 
of 33.6%, followed by English First Additional Language (EFAL) 23.4%. The two 
subjects also had the highest numbers of teachers attending the capacity building 
programme. Consumer Studies, accounted for 20.8%, followed by History 19% and 
the least was Hospitality Studies at 2.2%. Hospitality Studies also had the least 
attendees during the programme. The trends indicate that the teachers with the 
highest number to have attended the programme, shows the enrolment number of the 
programme also being higher. This trend followed the same pattern in the advocacy 
of the programme. The converse holds true for the lower numbers.  
The majority of the teaching cohort in this research have two to five years teaching 
experience with an average of 48,1% (87), which accounts for almost half of the 
number in this study. This high number of teachers who have been in the profession 
for between 2 and 5 years are the teachers who are mainly targeted to attend these 
professional development programmes. A small percentage comprising of 12.3% has 
taught for six to nine years. This is indicative of the ongoing support for teachers in 
performing subjects. Teachers who have been teaching for less than one year account 
for only 7,7% (14) which represents the smallest cohort. These teachers are the ones 
who indicated that they lack skills in TPACK. These new teachers benefitted greatly 
from the development that they received from the programme. The teachers who have 
been in the profession for 10 years and longer makes up 28,7% (52). They are the 
teachers who have vast experience in TPACK. This indicates that the numbers of 
years teaching a subject does indeed have an impact on teacher knowledge. 
Based on the teachers’ qualifications, results indicate that a large proportion of 
teachers, that is 61.6% (114) obtained a first degree, Honours, 15,5% (28), a Diploma 
in Education 18,8% (34) and 2.9% (5) obtained a Master’s Degree. The overall 
qualifications of teachers indicate that they are suitably qualified. The qualifications of 
teachers in this programme have not been tested against their level of qualifications. 
For this reason the report is basically reporting what the teachers indicated. The 
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expectation of the teachers who are well qualified would assume that their PCK 
knowledge is at least pitched at a higher level. 
 
4.6.3 Views teachers report on their Pedagogical Knowledge (PK)  
 
Teachers PK knowledge, from table 3, indicates that teachers are confident and 
understand how to manage and implement pedagogies in their practice. The majority 
of teachers understand how to lead learners to engage in critical discussions. 
Teachers also have the capabilities to offer learners support in planning their own 
learning, which in turn assists their reflective thinking. They can also offer learners 
support to share ideas and thoughts during group work sessions. The majority of 
teachers understand how to facilitate group sessions so that learners can share ideas 
and thoughts. Teachers reflect a very high level of confidence in organising and 
managing the classroom. The overall reflection of PK suggests that teachers know 
how to facilitate learners’ ability to construct their own knowledge and, how to share 
ideas. Teachers also understand assessment practices and managing the classroom. 
In all the items, the teachers scored between 3.48 and 3.65, on average which is a 
good indication that the majority of them have extensive and solid knowledge on 
pedagogy. Their confidence in PK is reported in the mode that the majority of teachers 
reported to have scored 4, which indicates that they strongly agree with the items 
under PK. Teachers report confidently on pedagogical knowledge. 
 
4.6.4  Teachers reporting on Technological Knowledge 
TK scores reveal differently from PK, in that teachers are challenged to solve their own 
technical related problems. The data in table 3 indicates that the data is spread with a 
standard deviation of 1.011. The suggestion is that teachers have a gap in solving 
their own technical related problems. Teachers scored a mean of 3.45 on their 
knowledge of websites about new technologies, which relates to a high spread of 
1.017. This also shows that the knowledge base of teachers is diverse. Teachers 
indicate that they learn new technologies easily, which is reflected in the score of 3.55. 
The data indicates that their level of learning new technology is satisfactory with a 
mean score of 3.49 and 3.55, respectively. Furthermore, the data also reveals that 
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they have sufficient knowledge to develop subject content with a score of 3.49 and a 
standard deviation of .734. Our data suggests that we still have a long way to go. 
Professional development programmes do not fully support the TK that teachers 
require to solve technical related problems. This is not surprising as technology is not 
incorporated with content, when taught.  
 
4.6.5  Views teachers report Content Knowledge 
 
Teachers’ knowledge about the content to be learned or taught, reveals that teachers’ 
scores were very high, with a standard deviation of less than 0 on all the items in CK 
as indicated in table 4. Scores suggest that teachers have sufficient knowledge to 
develop subject content, a mean score of 3.49 and a deviation of .734.  They have an 
understanding of the basic theories and concepts regarding their subject with a score 
of 3.51 and a deviation of .620. Teachers scored an average of 3.50 indicating that 
they have sufficient knowledge regarding their subject, showing a standard deviation 
of .695, which indicates that it hovers around the mean score. They scored 3.60 in 
assisting their fellow colleagues with skills and knowledge, which is a good reflection 
of their confidence levels, as shown in table 4.  CK makes up the core of what a teacher 
needs to instruct and needs to be competent and efficient in managing content 
knowledge. This item on TK aptly responds to the findings of the sub research question 
on the relationship between teacher knowledge and teacher learning.  
 
4.6.6  Teachers report on Pedagogical Content Knowledge 
 
There is an overlap between PK table 2 and PCK table 5. PCK has to do with the 
fundamentals of teaching, learning, curriculum, assessment and reporting. It is here 
where the teacher makes the links between curriculum, assessment and pedagogy. 
The PCK data reveals that the mean scores were between 3.45 and 3.58, which is an 
indication that the majority of the teachers are confident in this area, as reflected in 
table 5. This is the core business of teachers to understand their content and apply 
pedagogy. A very small percentage of .471 of teachers have the skill to guide learners 
in planning for their own learning, which is about 25 teachers. This item on PCK 
responds to the sub question between the relationship of teacher knowledge and 
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teacher learning. In summary teachers are highly confident in implementing 
pedagogies to the content and forming links to the different aspects of the curriculum. 
 
4.6.7  Teachers views on Technological Pedagogical Knowledge  
 
Teaching and learning can be effectively and efficiently impacted through the 
integration of technology, which is reflected in table 6. The teacher has to have an 
understanding of the pedagogical affordances and limitations on a wide variety of 
technological tools as they relate to developmentally appropriate pedagogical design 
and strategies. Teachers’ overall responses in table 6, indicate that the confidence 
level of their Technological Pedagogical Knowledge is high on average but in two 
instances on the standard deviation the score was higher than 1, which suggests that 
a higher spread of responses is noted. The data reveals that 96.9% of teachers can 
select technologies that improve their teaching methods for a lesson, which reflects 
high confidence levels. The data shows that teachers’ understanding of applications 
of technology as a teaching tool for learners to design their own learning, scores an 
average of 3.60 and a high standard deviation of 1.029, which reflects a high 
distribution of response rate. The data on how to apply technology as a tool for idea 
sharing and thinking collaboratively, scored a mean of 3.55 and a standard deviation 
of .949. Teachers feel confident that they can implement different digital tools that they 
are learning about to apply to diverse activities. In table 6, the average score is 3.57, 
with a deviation of .912. A percentage of 65.3 teachers know how to apply technology 
as a tool to assist learners’ to solve problems collaboratively. This item has a variance 
of 26% of teachers who feel indifferent, which suggest that there is a gap and 5.6% 
who indicated that they do not know how to apply this item. The present findings 
confirm the main research question that professional development programmes have 
a positive impact on teacher ICT knowledge integration in the classroom. The sub 
question of how ICT is integrated in the school curriculum also reported that teachers 





4.6.8  Reports from Teachers Technological Content Knowledge 
 
The understanding between technology and content is how they influence or constrain 
each other. Teachers must not only know and understand the subject matter but also 
which technologies will be most appropriate for subject matter learning. The data in 
table 7, reveals that 3.53% of teachers know about technologies for teaching specific 
concepts. This is reflected with a 74.4% average while 20.5% remained indifferent, 
which suggests that they have a gap in applying this knowledge. A total of 77.3% of 
teachers reflect that they are aware of a range of technologies which they can apply 
for classroom interaction. The data reflects a mean of 3.52 and a standard deviation 
of .748. Teachers also show great confidence when it comes to using multimedia in 
their lessons.  An average of 3.55 teachers are able to use different digital tools for 
their specific subject, with a standard deviation of .907. On the basis for this section 
on TCK we conclude that teacher knowledge based on ICT integration and how in-
service programmes are expected to make a difference, needs more support for 
technological knowledge and its application in classroom integration. 
 
4.6.9  Teachers views on TPACK 
 
TPACK must be understood as the interrelation between the constructs of content, 
pedagogy and technology knowledge. In effect, the teacher needs to understand that 
TPACK forms the foundation of teaching with different digital tools. Also that the 
teacher has to match suitable digital tools with the different pedagogies. Moreover, the 
teacher needs to have an understanding of what content is easy or difficult for learners 
when using technology and how to address it, if difficulties arise.  Teachers have to 
have the know-how on how digital tools can be used for scaffolding. The data in table 
8 reveals that teachers can confidently combine subject matter, technologies and 
teaching approaches, with an average score of 3.51 and a mode of 3, suggesting that 
the majority of the teachers selected this item, which relates to 74.5%. The data 
reflects a mean of 3.58 which suggests that teachers know how to apply technology 
as a tool for learners’ for thoughtful thinking. This counts for an average percentage of 
66.7. The data reveals that a total of 71.8% teachers are confident to use strategies 
where they can integrate content, technologies and teaching approaches in their 
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subject, whilst 5.6% are not yet confident, whereas 22.6% chose to be impartial. 
Teachers’ reflection how to apply technology as a tool for learners to solve problems 
collaboratively, shows a 3.55 average and a high standard deviation of 1.005, which 
suggests a higher spread of items around the selection of this element. Lastly, 73.7% 
can select digital tools which can improve the understanding of the lesson content, 
while 7.2% disagree, indicating that they are not confident and 20.1% selected to be 
neutral. 
 
4.7  Summary 
 
The analysis of TPACK is unpacked in this chapter to dissect the levels of 
understanding of teachers’ knowledge in the different constructs of the TPACK 
framework. The questionnaire was used as the instrument to gather data. A descriptive 
analysis was employed to report on the findings and analysis. The study endeavoured 
to report on the main question and the sub-research questions: What is involved in the 
development of teacher knowledge of ICT integration in the classroom and how it is 















Chapter 5 Findings and Recommendations 
 
5.1  Introduction 
 
I will be presenting my findings, drawing conclusions emanating from the 
representations as reflected in chapter four. This study has contributed to a body of 
knowledge that will benefit further research based on the implementation of ICT in 
professional development programmes. In the context of South Africa a great deal can 
be learned especially with the implementation of ICT in the professional development 
programmes. As an emerging country in the field of ICT, this study is being informed 
by trends and practices on how ICT should be integrated in capacity building 
programmes, using the TPACK framework.  
In this chapter the findings will also present findings on the objectives, whether they 
have been met and how it has been met. Furthermore the research endeavoured to 
determine the knowledge that teachers have and knowledge transferred into teaching 
and learning. 
 
The implications of this chapter for the empirical study investigates the impact of 
professional programmes on high school subjects and whether or not these 
programmes benefit teachers’ ICT integration in the classroom. The purpose of the 
study is to show trends and patterns of how teacher knowledge in ICT integration is 
enhanced through a professional development programme. 
 
5.2.1 Summary of findings 
 
The study indicates that teachers have successfully benefitted from the SSIP 
intervention to support their knowledge in difficult content, through the mitigation of 
different methods and skills to impart knowledge to learners. They have further been 
trained in best practice in pedagogy, assessment, ICT integration, exam preparation 
skills and ways to strengthen collaboration in the groups. The main purpose to report 
on teachers’ knowledge of ICT integration in teaching and learning has not been 
adequately addressed in professional programmes. This is evident with teachers, 
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scoring low on technology knowledge integration in the classroom practice. It can also 
be said that teachers are not sufficiently equipped with digital tools and ICT skills, for 
implementation in their respective subjects.  The TPACK framework has provided 
useful information in all its components with regard to how teachers’ knowledge 
acquisition was addressed. Noteworthy, although the focus of this research used the 
TPACK tool as a questionnaire, the views of the teachers leaned more towards 
teacher beliefs than teacher knowledge. 
Moreover, teachers need to understand the ICT CFT together with the TPACK 
framework how to implement technology in the classroom. The ICT CFT framework is 
a comprehensive guide on the different levels of knowledge with all its different 
components. Teachers need to move from knowledge acquisition, to knowledge 
deepening, where they then become knowledge creators, improving learners’ subject 
knowledge and performance. The different levels of the ICT CFT are closely linked to 
the elements of TPACK, which is linked to the different levels of knowledge acquisition, 
which need to be understood and implemented by teachers. 
In addressing the research question: How is teacher knowledge of ICT integration in 
the classroom enhanced through a professional development programme? The 
following deductions can be made in answering the question. The majority of teachers 
are described to be average in most of the areas concerned in this study such as 
Content Knowledge, Technology Knowledge, Technological Content Knowledge, 
Technological Pedagogical Knowledge, and TPACK. However, they reported 
themselves as being confident in three areas, Content Knowledge (CK), Pedagogical 
Content Knowledge (PCK), and Pedagogical Knowledge (PK).  The research can infer 
that the benefits of professional development and training, positively impacted the 
teachers. The professional development for 8% of novice teachers was beneficial in 
gaining different knowledge in TPACK. 
Teachers’ understanding in the implementation of PK shows that they are confident 
and understand how to manage and implement pedagogies in their practice. A small 
number need to be guided in skills on how to lead their learners to think more critically 
and to guide conversations on critical thinking.  
Summarising the TK, TCK and TPK integration of teachers’ knowledge in the 
classroom, the research reflects that just over 60% of teachers are fairly confident with 
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the implementation in their classroom practice; however, the study suggests that 
further professional development is required for them to be confident with basic 
technical knowledge to display skills on how to solve technical related issues,  to learn 
different applications in ICT and how to use ICT in group work for learners to solve 
problems.  
Teachers scored high in CK and PCK which is a reflection that they are very confident 
in their subject matter and how it needs to be imparted to the learners. They are 
grounded in their knowledge and have an understanding of the relationship between 
curriculum, assessment and pedagogy. The skills and methodology obtained is a 
reflection of the positive impact that the professional development has had on the 
teachers’ knowledge. This is very positive as this is the core of their work.  
The study reveals that teachers’ need to solidify their understanding in TPACK in 
relation to content, pedagogy and especially in technology knowledge. The study 
reveals that teachers do not fully grasp how technological and pedagogical techniques 
can be integrated into their practice. 
In summary Ledford (2016), professional development activities should be designed 
and implemented in such a way that learners benefit from the integration of technology, 
which should be at a high level. Our current practices do not allow for technologies to 
be effectively implemented in the classroom. Teachers are only trained on the basics 
of ICT, which does not relate to classroom practice. They have a gap in knowledge 
and skills how to use suitable applications to match with pedagogies, in the classroom. 
The main aim of professional development is to take what teachers have learned, to 
a more learner focused approach, whereby they can have real life experiences and be 
encouraged to become knowledge creators. Moreover, according to Dlamini and 
Nkula (2018), the goal of professional development is to positively impact the 
performance in the classroom. Lastly for the teachers to benefit greatly from the 
development programmes, the infrastructure has to be sustainable and accessible. 
The research has been valuable that it affords a glance in the integration of ICT in the 
SSIP programme. The planning of future ICT programmes will be informed by this 
research, to provide planners to plan for programmes with ICT programmes which can 
be integrated in their subjects and that these capacity building programmes can be 
sustained with support. Policy writers and political heads can reference this research 
to inform best practice that is, that technology and subject knowledge need to be 
89 
  
trained as an integrated programme, so that it relates to classroom practice. Also, the 
ICT CFT, offers a complete guide on teacher competencies which in turn can inform 
political imperatives to implement ICT integration with all its facets into education. 
 
5.2.2 Findings on objectives 
 
The study also reflects whether the 3 objectives have been met below: 
Objective 1 
To describe teacher knowledge of ICT integration with reference to specific school 
subjects. 
 
Teachers performed very well in their content knowledge and is able to integrate 
curriculum, assessment and pedagogy into classroom practice. The research reflects 
that just over 60% of teachers are technological savvy to implement technology in the 
classroom. Teachers need to be developed in solving technical related problems, 
differentiate between various applications ICT and how to use technology in group 
work to solve problems. The deduction that can be made is that the objective of ICT 
integration to specific school subjects, have been met, through the workshop held over 
4 days. Teachers were trained in content, methods, skills and ICT integration, where 




To identify the benefits of professional development training for the enhancement of 
teacher knowledge about ICT integration. 
The professional development programme proved fairly successful, especially for 
novice teachers to integrate TPACK in their classroom practice. The conclusion on 
the benefits gained from the professional development activity impacted positively for 
teachers. Teachers gained new insights into the skills of TPACK for subject 
implementation.  The objective to identify the benefits of professional development 
training for the enhancement of teacher knowledge about ICT integration, has been 








To identify knowledge development needs for the continued improvement of 
knowledge for ICT integration practices. 
The gap identified is that teachers need to move from knowledge acquisition, to 
knowledge deepening, where they then become knowledge creators, improving 
learners’ subject knowledge and performance. Teachers lack skills in TK, TCK and  
TPK, where further development is required. Teachers need to enrol for self-directed 
programmes to further enhance their skills and knowledge in ICT. The objective to 
identify knowledge development needs for the continued improvement of knowledge 
for ICT integration practices, has been demonstrated practically through the workshop 
over 4 days. Teachers had the opportunity to also engage in the ICT training. 
 
5.2.3 What teachers knows and have 
 
Teachers have inherent knowledge of not only their subject matter but diverse 
knowledge in general. Teachers acquire knowledge formally and informally, Bertram 
(2011), where a change in behaviour, skills and attitude is visible, Bertram (2011). 
Teachers have the ability to form PLCs to add to their learning journey, Bertram (2011), 
in Kelly (2006). Teachers also have the knowledge to reflect on best practice in their 
learning communities, Bertram (2011). Teachers knows through developmental 
workshops they also gain subject knowledge, skills, different methods to ensure best 
practice in the classroom, Bertram (2011).  Furthermore they also know the most 
effective way to gain knowledge is through mentoring and coaching, peer observation 
and professional learning communities, Li et al.(2019). 
 
 
5.2.4 Transfer of the knowledge 
 
As a result of the learning in diverse settings, teachers are able to transfer the acquired 
knowledge, using different pedagogies and tools, to their classroom practice, Li et 
al.(2019). The reflective sessions that occurs in PLCs assists teachers to transfer 
knowledge, more aptly in the classroom. The research indicate when teachers select 
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technology they ground it on their beliefs as well as knowledge of technology, Heitlink, 
et al. 2017. This inherent knowledge teachers use to transfer their knowledge to the 
classroom. 
 
5.3  Conclusion and Recommendations  
 
The TPACK framework has created the awareness in the overall teaching 
performance of the teachers in the five performing subjects. The biggest gap lies in 
the planning of ICT integration which needs to take into consideration that ICT cannot 
be a standalone subject, but needs to be integrated with different pedagogies. The 
confidence levels in certain areas of TPACK were high, which demonstrates that 
teachers know and understand their subject knowledge and pedagogy, however, a 
gap in ICT integration is observed. Teachers show that they have low confidence 
levels to integrate technology in the classroom, therefore to minimise challenges faced 
with ICT, research with (Tiba 2018), strongly recommends that technical assistants 
support teachers with technical problems in the classroom and also train them on how 
to solve the problems.  
The recommendation is for continued support in ICT skills and the use of different 
applications for technology implementation for teaching and learning. The need arises 
to capacitate the facilitators and subject advisors in ICT skills and applications so that 
a cascade approach is followed, which will reach the classroom. To further enhance 
the technology knowledge of teachers, a self- help learning approach needs to be 
followed, with a step by step guide on how TPACK can be integrated into the 
classroom. The skills and methodology of drawing links to TPACK needs to be shared 
with teachers to ensure that they have a solid understanding of the integration process 
in their subjects. It can thus be deduced that the implementation of technology into the 
classroom holds great importance. The skills and knowledge of technological literacy 
between teachers and their ability is dependent on their upskilling of teacher 
performance within the TPACK framework. Moreover advocacy programmes and 
more development programmes on technology need to be introduced, so that teachers 
can become more proficient in technology and its integration into their subjects. 
Highlighted from the research done by Nkula and Krauss (2014), the following 
recommendations can be considered for this study:  
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 Providing the teachers need to be capacitated in skills to implement technology 
into their subjects, 
 Minimising all the barriers that might affect the implementation of ICT, 
 Supporting the teachers pedagogical views for the efficient integration of ICT, 
and 
 Taking into account the context when integrating ICT into the learning 
ecosystem. 
 
Furthermore during the capacity building programmes, teachers are well positioned to 
start with peer learning groups to form professional learning communities, in their 
respective subjects. Besides peer group learning teachers benefit from mentoring and 
coaching and peer observation, according to Li et al. (2019). Anecdotal evidence at 
these sessions also provides great insights, with teachers learning and sharing best 
practice amongst each other. Li et al. (2019), emphasises through these engagements 
at development programmes, teachers have reflective conversations, to gain better 
viewpoints on teaching and learning.   Thus, it is recommended that facilitators provide 
this platform that teachers form peer groups and share best practice in knowledge. 
The ICT CFT contends that teachers have to take their professional development into 
their own hands for classroom performance, (Voogt and Roblin 2012), in (Hooker 
2017). Li et al. (2019), further impresses that these professional learning communities, 
ensure that teachers engage in reflective conversations. 
 
5.4 Limitations of the Study 
 
The SSIP B component is one section that is comprised of the five performing subjects 
in Gauteng. All the teachers who attended the training were targeted to be part of this 
study. There is however, SSIP A which comprises of ten other subjects and SSIP C, 
which are the weakest performing schools, (section 58b schools).  According to the 
NSC results, the SSIP A are not performing subjects as they are subjects which are 
performing below the national performance average. The following subjects comprise 
of SSIP A, the Mathematics, Science and Technology (MST) and gateway subjects. 
These MST subjects are the following Mathematics, Mathematical Literacy, Physical 
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Science, Life Sciences, Technical Sciences and Technical Mathematics. The gateway 
subjects are: Accounting, Business Studies, Economics and Geography. To get a 
clearer picture of the different components of TPACK, further studies can be 
undertaken to include these subjects to investigate the teachers’ performance across 
the districts.   
In conclusion, the SSIP capacity building programme for in service teachers showed 
improvement in their respective subject developments, on knowledge in content, 
pedagogy, assessment ICT integration, exam preparation skills and strengthening 
collaboration in the groups.  
Teachers have improved themselves from the development programme to enhance 
their knowledge levels.  However, the study reveals that the teachers need continued 
support on integration in pedagogy and technology. As planners for development 
programmes, we need to be mindful of the kind of teacher knowledge that is developed 
in what kind of learning spaces.  Thus through self-directed learning, development 
programmes and peer learning teachers’ understanding in TPACK can be greatly 
enhanced.  
The research showed clearly that the development programme delivered to the in-
service teachers improved their knowledge levels enabling them to become better 
teacher-practitioners. However, the study also revealed another aspect in that 
teachers need continued support on the integration of pedagogy and technology. A 
‘once-off’ workshop for example is insufficient to sustain effective teacher self-
development and enhanced classroom teaching which would in turn lead to increased 
learner subject engagement and growth. The support of subject advisors, district ICT 
coordinators, support from department heads at school level are all crucial for the 
continued support of teacher knowledge and skills. More importantly, is the continued 
monitoring and evaluation at school level to ensure that teachers are implementing 
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I am a MEd (ICT) Masters student at the University of Johannesburg. I am conducting 
this questionnaire as part of a research project to help me gather information on 
teacher knowledge in the SSIP B programme with technology enhanced programmes. 
I hereby request permission to conduct my research with individual teachers at your 
school. 
I am supervised by Prof Gert Van der Westhuizen, Faculty of Education, University of 
Johannesburg. 
The main objective of this study is focussed on teachers’ knowledge of ICT integration 
in classroom practice. The research will be done through an online questionnaire, 
which will be conducted with the English First Additional Language, Consumer Studies, 
Hospitality Studies, History and Tourism teachers from your school. The questionnaire 
would not interfere with teaching time as teachers can complete it after school.  
I would like you to be part of this study and participate in it, which is on a total voluntary 
basis. You will not be identified in any manner. Your name, nor the name of the school 
will be published in the research report. The results of this survey will be made 
available upon your request.  
 
This research has been approved by the University of Johannesburg ethics committee. 
The ethical clearance number for this research is: Sem 1-2020-097. 
 
For any questions you are more than welcome to contact my supervisor. 
 
Please take care when completing the questionnaire so that it reflects to be honest 
and accurate. The questionnaire will not take you more than 20 minutes. 
 







Yours sincerely  




Cell: 082 738 9308 
Email: wilma.isaacs7@gmail.com or wilmai@mgsl.co.za 
Professor G. Van der Westhuizen 
Contact 011 559 3236 
Email: gertvdw@uj.ac.za 
                                                                   
I,   __________________                  _________________                 ___________                          
   Name and Surname                         Signature                                       Designation 
 
do understand the contents outlined above about the research conducted and may 


































7.3  Appendix 3 Questionnaire 
 
 
Teacher Questionnaire  
 
Instructions 
1. Please complete the questionnaire by selecting the statement that is most suitable. 
2. There are no CORRECT or INCORRECT answers.  
3. Please be as truthful as you can be. 
 
 
Section A: Biographical Information  
1. Biographical Details  
 
Please answer the following questions in the space provided. 
1.1 Gender  








1.3 What subject are you teaching? 
Consumer Studies 








10 years and longer 
 
1.5 Your highest qualification 
Diploma in Education 
First Degree 
Honours Degree 
Masters Degree  
 











Section B: TPACK Framework Questionnaire 
To what extent do you agree with the following statement? 
 
 SD - Strongly Disagree 
 D - Disagree 
 A - Agree 
 SA - Strongly Agree 







2. To what extent do you agree with the following statements?   SD D A SA NA 
 
Pedagogical Knowledge 
Pedagogical Knowledge (PK) can be described as teachers 
knowledge and understanding of teaching practices, procedures 
and approaches. Specifically, it pertains to classroom 
management, lesson plan, knowledge of learning styles and 
assessments. 
     
2.1 
I confidently guide learners’ discussions, which supports critical 
thinking. 
     
2.2 
Giving learners support in planning their own learning, which 
supports their reflective thinking. 
     
2.3 
Offering learners support to share ideas and thoughts during 
group work sessions. 
     
2.4 I know how to evaluate learners’ performance in the classroom.      
2.5 I have knowledge on learning styles       
2.6 I know how to manage the classroom      
 
 
3. Technological Knowledge  
This knowledge can be defined as the acquiring knowledge of 
computers, laptops, whiteboards and software programmes. 
This is also acquiring knowledge on new technologies and the 
implementation thereof.  . 
     
3.1 I am equipped to solve  technical related problems      
3.2 I have knowledge of websites around new technologies.      
3.3 I find learning new technology easy.      
3.4 I can learn new technologies easily.      
3.5 I have adequate opportunities to work with different 
technologies. 
     
 
4  Content Knowledge  
CK can be defined as teachers’ essential knowledge of their 
subject. This knowledge includes theories and ideas regarding 
the subject. 
 
     
4.1 I have knowledge to design content for my subject.      
4.2 I understand the basic theories and concepts in my subject.      
4.3 I know the history and development of theories in my subject.      
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4.4 I have the required information for my subject.       
4.5 I have the ability to help my colleagues with knowledge and 
skills in my subject specialization. 
     
 
 
5.  Pedagogical and Content knowledge (PCK) 
 
PCK refers to teachers’ knowledge which is based on teaching 
and learning. This includes the curriculum and assessment.  
PCK has emphasis on learning and finding the links among 
pedagogy and practices.  
     
5.1 I have the ability to choose teaching approaches which will guide 
the way learners think and learn in the subject. 
     
5.2 I have the ability to design lesson plans as I have a solid 
understanding of the subject content. 
     
5.3 I help learners identify to draw on connections in the subject.      
5.4 I  ensure for learners to differentiate in solving their problems in 
the subject. 
     
5.5 I am knowledgeable to facilitate learners to design their own 
planning. 
     
 
6. Relation between Technological and Pedagogical 
Knowledge (TPK) 
TPK refers to an understanding and knowledge of how 
technologies can change the teaching and learning process 
through introducing innovative pedagogical affordances.  
     
6.1 I can discern in selecting various technology that will enrich my 
teaching methods. 
     
6.2 I know how to use ICT in teaching as a learning tool for learners 
to plan their own learning. 
     
6.3 I know how to use ICT in teaching as a tool for sharing thoughts 
and thinking together. 
     
6.4 I can use different technologies for different teaching and 
learning activities. 
     
6.5 I am knowledgeable in applying technology as a tool to help 
learners in solving their problems collaboratively. 
 
     
 
7. Relations between Content and Technological Knowledge 
(TCK) 
TCK enables teachers to envisage how technology can be 
implemented in the classroom. TCK provides innovative ways of 
using technology to teach content, Niess, (2005).  
     
7.1 I have knowledge about technology uses to teach concepts in 
the subject. 
     
7.2 I have knowledge about different technologies that I can use to 
teach the subject. 
     
7.3 I know ICT-applications that I can use to better understand the 
contents of my subject. 
     
7.4 I can use different technologies to prove concepts in my subject.      
7.5 I have the knowledge and understanding to teach a variety of 
technologies in my subject. 





8. Interaction between Pedagogical, Technological and 
Content Knowledge (TPACK) 
The knowledge of demonstrations of concepts making use of 
technology; pedagogical methods that uses a variety of 
technology to teach content; knowledge of technology to teach 
concepts to learners, to ease their understanding, (Mishra & 
Koehler, 2006). 
 
     
8.1 I am adept to combine my subject  technology, content and 
teaching approaches. 
     
8.2 I know how to use ICT as a tool for learners’ reflective thinking. I 
am knowledgeable to apply technology as a tool learners to be 
thoughtful in their thinking processes. 
 
     
8.3 I use approaches which combines a variety of teaching 
approaches in my subject 
     
8.4 In teaching my subject, I know how to use ICT as a tool for 
learners’ problem solving in groups. 
     
8.5 I have know  how to  use innovative tools to improve the 
understanding of the subject. 
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